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University  of  Illinois  Stadium 


IT.  .1.  151  i:t,  c.e.,  "DC 


One  great  coiisitleiatinii  <;(ivciniii!i  tlic  design  of  iiiinitmiiii.      lu    eacli    stand    llicre    are    only    eiglit 

the  Memorial  Stadium  was  that  the  seats  should  be  eolumus.   which   give   this    interference.     They  are 

as  nearly  eijiial  in  value  as  possible  to  make  them,  spaced  id  feet  apart  and  are  located  two-thirds  of 

Viewing  the  field  from  all  of  the  extreme  portions  the  way  back  from  the  front  of  the  nuiin  stand  so 

of  the  Stadium  in  its  present  condition  indicates  that  only  the  rear  third  of  the  seats  are  affected  by 

that  the  desired  result  has  been  accomvdished.    It  is  them.     For  any  given  seat  only  two  columns  will 

true  that  the  seats  are  not  quite  of  etpial  value,  hut  interfere  with  the  view  of  the  field  and  by  slight 

all  of  them  are  good.    Seats  which  are  at  a  low  ele-  movement  sidewise  the  spectator  can  see  every  incli 

vation  making  it  soniewhat  difficult  to  follow   the  of  the   playing   field.     It  is   believed,   in   the   tense 

moves  of  the  individual  players  have  the  advantage  interest  of  the  game,  that  a  spectator  in  the  rear 

of  nearness;  seats  which  are  farther  away  and  at  part    of    the    stand    will    not    be    conscious    of    the 

a  higher  elevation  give  more  nearly  a  bird's  eye  vi(nv  jiresence  of  these  posts.    The  Illinois  Stadium  is  one 


and  nutke  it 
easier  to  follow 
the  1  da  vers.  In 
arranging  the 
seats  it  was  nec- 
essary to  .so  ad- 
just the  succes- 
sive steps  of  the 
stands  as  to  get 
a  minimum  in- 
terference o  f 
sight  lines  con- 
sistent with  the 
number  of  rows 
of  seats.    To  get 


F/e  /-  Di/)ciit)M  Of   DouBLt    DccK    Stknp  iLuusTUiriHa    Siam   Li>jcs 


|T<tf  the  few  large 
stadia,  designed 
es]iecially  for 
football,  to  have 
an  upper  deck 
or  balcony.  The 
present  state  of 
the  construction 
is  sufficient  to 
demonstrate  the 
value  of  the  bal- 
cony seats.  The 
elevation  gives 
a  sense  of  near- 
ness,  whici 


the  best  theoretical  results  each  successive  riser  more  than  ott'sets  the  distance,  and  the  angle  of  sight 
must  be  higher  than  the  one  immediately  in  front  of  is  such  that  the  movements  of  the  individual  players 
it.     The  basis  used  is  that  a  spectator  in  any  seat     can  be  followed  easily. 


shall  be  able  to  see  the  arena  level  at  a  fixed  line  out- 
side the  edge  of  the  playing  field  and  be  able  to 
see  this  fixed  line  over  the  head  and  hat  of  a  person 
of  average  height  sitting  on  the  2nd  row  toward  the 
front. 

It  is  assumed  that  the  spectator,  by  slightly  shift- 
ing his  position,  can  see  past  the  person  sitting  im- 
mediately in  front  of  him.  On  this  basis  this  spec- 
tator has  a  clear  and  unobstructed  view  of  the  entire 
field.  Both  the  main  stands  and  the  balconies  of 
the  Illinois  Stadium  are  laid  out  on  this  basis  exce^it 
that  the  sight  line  from  the  balcony  strikes  the  arena 
farther  out  than  the  sight  line  from  the  main  stand 
but  nevertheless  it  gives  a  clear  view  of  the  side  lines 
of  the  plaj'ing  field  from  eveiw  seat. 

In  a  stand  having  a  balcony  it  is  inevitable  that 
the  structural  supports  for  the  balcony  shall  iutei- 
fere  with  sight  lines  from  the  rear  seats  of  the  main 
stand.  The  framework  in  this  Stadium  is  so  arrang- 
ed that  the  interference  is  reduced  to  an  absolute 


The  Stadium  is  located  upon  a  tract  of  fifty  acres 
of  land  lying  southwest  of  the  arnioiT  and  drill 
gi-ound.  The  structure  occupies  about  ten  acres 
leaving  forty  acres  availalile  for  approaches,  prac- 
tice fields,  and  other  athletic  uses.  The  site  is 
sliglitly  rolling  with  a  general  slope  from  east  to 
west.  The  ele\ation  of  the  arena  was  established 
about  10  feet  below  the  average  ground  level.  This 
necessitated  the  excavation  of  more  than  lOO.OOO 
cul)ic  yards  of  earth,  which  is  being  used  to  grade 
the  area  outside  of  the  Stadium  into  terraces  and 
wide  level  s]>accs  for  i)lay  grounds.  The  amount  of 
excavated  material  is  just  about  the  anuiuut  retpiired 
for  this  grading.  The  elevation  of  the  arena  was 
estalilisiii'd  at  this  low  level  so  that  the  structure 
might  not  ajipear  too  high  above  the  tinished  grade, 
also  for  the  jnirixise  of  furnishing  the  dii't  f(U'  grad- 
ing as  mentioned.  The  general  level  of  this  ground 
is  high  enough  so  that  there  has  been  no  difficulty 
in    obtaining   satisfactory   drainage    from    the   jday- 
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iug  field   into   the  drainage  system   uf   ("liaiupaign. 

The  general  appearance  of  the  finished  structure 
is  shown  in  Fig.  2,  whicli  is  a  reproductiou  of  the 
arcliitects"  perspective.  The  plan  shown  iu  Fig.  3. 
also  will  assist  in  understanding  the  layout.  The 
Stadium  is  divided  into  two  separate  sections,  the 
east  and  the  west  stamls,  wliicli  with  some  minor 
e.xceptions  are  idenTicnl.  At  the  nortli  and  south 
ends  of  each  stand  is  a  tower  containing  the  ramps 
leading  to  the  Iialcony.  The  hack  ]iait  of  each  stand 
is  closed  in  witii  a  liiick  wall  lia\ing  stone  trim- 
mings and  in  the  ujipcr  juirt  of  this  is  the  colonnade 
of  Memorial  Columns.  The  rani])  lowers  also  are 
built  of  lu'ick 
with  Bedford 
stone  t  r  i  m - 
mings.  At  tlie 
south  enil  tlie 
two  ramp  tow 
ers  are  con 
necteil  l)y  an 
earth  embank- 
ment, semi-cir- 
cular in  form, 
retained  on  its 
south  side  by  a 
b  r  i  (■  k  wall. 
This  forms  a 
t  e  r  r  a  c  e  o  n 
which  tempor- 
ary seats  can 
be     erected     if 

needed.  North  of  the  arena  there  is  an  enclosing 
brick  wall  connecting  to  tlie  cornei-s  of  the  ram]i 
towers  with  curved  wing  walls. 

The  arena  is  laid  out  to  accommodate  a  football 
field  and  a  running  track.  It  was  made  as  narrow  as 
practicable  for  serving  these  jiurposes.  The  grid- 
iron is  160  feet  wide.  On  each  side  of  this  is  a  safety 
zone  between  the  gridiron  and  the  track  of  IG  feet. 
The  width  of  the  track  is  i'.")  feet  and  there  is  a 
space  of  4  feet  between  the  edge  of  the  track  and 
the  curb  wall.  This  makes  the  total  width  of  the 
arena  250  feet.  Its  length  is  extended  at  the  nortli 
some  distance  beyoud  the  Stadium  to  pi-ovide  suffi- 
cient space  for  the  (piartei-  mile  track  and  two  220 
yard  straight-away  tracks.  The  length  of  the  space 
occupied  by  the  seats  is  414  feet.  The  length  of  the 
gridiron  is  :'•(•()  feet,  thus  the  seats  extend  only  Tu 
feet  beyond  each  end  of  the  gridiron  so  that  all  of 
the  seats  are  within  easy  seeing  distance.  The  ex- 
treme length  of  the  stands  including  the  ramji 
towers  is  .")4T  feet.  The  width  of  each  stand  from 
the  back  wall  to  the  front  curb  line  is  a  little  less 
than  200  feet.  The  widths  of  the  two  stands  added 
to     tlie     width     of     the     arena     makes     the     total 
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width  across  the  structure  apiiroximately  (i.jO  feet. 
The  cross  section  of  one  of  the  stands  is  shown 
in  Pig.  4.  This  cross'  section  gives  a  clear  idea  of 
the  relation  of  the  main  deck  and  the  balcony  to 
the  arena  and  the  sl<>]ies  of  the  stands.  From  this 
section  it  will  be  noted  that  the  arena  elevation  is 
marked  0.0.  The  elevation  of  the  outside  approaches 
is  IS  feet  li  inches.  The  main  deck  rises  from  ele- 
vation 1  foot  0  inches  to  elevation  G2  feet  /*.  3-4 
inches.  The  elevation  of  the  balcony  rises  from  57 
feet  3  1-2  inches  to  10!)  feet  4  inches.  This  di-uw- 
ing  emphasizes  the  dillerence  in  the  slopes  of  the 
main  stand  ami  the  balcony,  which  has  been  men- 
tioned   in    c(ui- 

■      iiectiiMi      with 

the  sight  lines. 
The  risers  on 
the  main  deck 
increase  in 
height  progres- 
sively from  tlie 
liottom  to  the 
to]),  the  lowest 
one  being  8 
inches  and  the 
highest  11  1-4 
inches.  On  the 
u  p  p  e  r  deck 
they  increase 
from  14  3-4 
inches  at  the 
bottom  to  17 
ill  2  feet  2  inches 


The  treads  are 


inches  at  the  toj 
wide. 

As  the  heights  of  risers  are  not  comfortable  for 
sitting,  wooden  seats  are  provided.  The.se  are 
blocked  u]i  so  that  they  have  a  uniform  height  above 
the  treads  of  18  inches,  which  is  the  normal  height 
of  a  comfortable  seat.  These  wooden  seats  are 
made  by  bidting  blocks  to  the  concrete  deck  and  on 
these  blocks  are  three  lines  of  2  in.  x  4  in.  cypress 
planks.  This  seat  material  was  selected  for  its  dur- 
ability. It  is  high  grade  red  cyjiress  from  the 
swamps  of  Louisiana.  The  surfaces  are  all  dressed 
smooth  and  the  eclges  chamfered.  Before  being  put 
in  ]dace  they  were  painted  with  two  coats  of  white 
lead  ]>aiiit.  It  is  exi>ected  that  tlie.se  seats  will  be 
almost  as  dinalile  ;is  the  reinaiii<ler  of  the  structure. 

The  construction  materials  use<l  in  the  stamls 
are  structural  steel  and  reinforced  concrete.  The 
decks  are  entirely  of  reinforced  concrete.  The  lower 
tliii-d  of  the  main  deck  is  sup]>orted  on  reinforced 
conci'ete  beams  and  girders.  The  remainder  of  the 
main  deck,  the  balcony  and  the  collonnade  are  su])- 
jiorted  on  structural  st(Hd  framing.  All  floors  and 
lamps   are    of   reinforced    concrete.      The   enclosing 
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Willis.  ;is  ]»revi(iiisly  nu'utioued.  niv  made  mI'  lirick 
witli  lii'dfoid  stone  trinuuinjrs.  liiasiiuu-h  as  tlie 
(laiijier  from  tire  is  pnu-tically  i)(itliiii<;  the  stnie- 
tuval  steel  work  lias  not  lieeii  eiicaseil  in  eonerete 
liiit  is  left  exiiose<l  and  painted  a  snitalile  color. 
An  iiuideiital  leatnre  of  eaeli  stand  is  the  <}reat 
Hall,  shown  in  F\'^.  4.  This  is  an  o])en  space  .")() 
fiH't  wide  and  414  feet  long.  It  has  a  clear  height 
of  :>()  feet  and  will  he  availalde  for  indoor  s|)orts 
of  varions  kinds.  Access  to  the  main  stand  is 
tiirongh  ten  lower  and  ten  npper  iiortals.  The 
approaches  to  these  portals  au'  across  the  (Jreat 
Hall,  thence  direct- 


^S^-  g" 


WEST    STAND 


6/?IDU?0N 


EAST    STAND. 


ly  to  the  lower  por- 
tals at  the  same 
level  as  the  floor  of 
the  hall,  and  to  the 
upper  portals  by 
means  of  ramps. 
Xo  stairways  are 
used  iu  the  ap- 
proaches to  the 
<lecks  but  steps  ai-e 
reipiired,  of  course, 
on  the  decks  them- 
selves for  going  u\< 
and  down  from  the 
portals.  Access  to 
the  balcony  is  had 
by  means  of  three 
ramps  in  each  of 
the  fotir  ramp  tow- 
ei-s.   each    ramp 

leading  to  a  separate  portal  of  the  balcony.  These 
portals  are  at  ajiproximately  the  mi<llieight  of  the 
balcony.  Toilet  rooms  are  provided  in  convenient 
locations  under  the  main  deck  and  under  the 
balcony. 

At  the  top  of.  and  back  of.  the  main  deck  at 
elevation  (12  feet  '■>  o-4  inches  is  a  promenade  ex- 
tending through  a  stately  colonnade.  Each  row  con- 
sists of  fifty  columns  making  a  total  of  200.  These 
columns  constitute  the  ^leinorial  feature  of  the 
Stadium.  On  each  of  them  will  be  carved  the  name 
of  an  Illinois  boy  who  sacrificed  his  life  in  the 
^^'or]d  War.  In  adilition  to  the  name  there  will  be 
his  class  year  ami  the  army  organization  to  which 
he  belonged.  At  the  end  of  one  of  the  colonnades 
there  will  be  a  bronze  tablet  recording  the  names 
of  those  who  contriinited  specifically  to  the  Mem- 
orial feature  of  the  Stadium. 

In  order  to  protect  the  Stadinm  from  deterior- 
ation, due  to  changes  in  tempei-ature  and  moisture. 
the  space  between  ramp  towers  has  been  divided 
into  nine  sections  which  are  built  independently  of 
each  other  separated  by  eight  transverse  joints.     In 


■// 


Figure  3 — Gexkr.vl  Plax  of  Stadilm 


addition  to  these  the  lower  deck  is  dividetl  into 
three  sections  by  two  longitinlinal  joints.  These 
joints  subdivide  the  structure  into  units  4t!  f<'et 
long  and  varying  in  width  from  .">0  feet  to  !I0  feet, 
which  are  independent  of  one  another  and  fi'ee  to 
expand  and  contract  with  changes  in  moisture  and 
temperature  comlitions.  Structui-es  of  this  kind 
are  exposed  to  the  extremes  of  weather  conditions 
and  ex|ierience  has  shown  that  they  are  subject  to 
deterioration  unless  suitable  provision  is  made  for 
the  resulting  exjiansion  and  couti-action.  A  niim- 
ber  (d'  existing  structures  show  serious  damage  from 

lack  of  such  pro- 
vision. The  loads 
used  in  designing 
the  structure  con- 
sist of  the  actual 
weight  of  the  con- 
struction materials 
and  an  impose<l 
load  of  100  pounds 
per  square  foot  on 
the  decks  and  on 
all  r  a  m  ])  s  an  d 
walks.  This  impos- 
ed load  is  approxi- 
mately 2  times  the 
actual  weight  of 
the  n  u  m  b  er  of 
people  who  can  oc- 
cupy the  seats  in 
the  stands.  The  ex- 
cess is  allowed  as  a 
provision  for  impact  or  moving  loads.  The  actual 
seating  capacity  of  the  Stadium  according  to  the 
October  issue  of  '•Memorial  Stadinm  Notes"  is  55,- 
•)24  persons,  as  fcdlows  : 


>fSy/»'A'//V<S  Tf?ACK 


Kattf  Stand: 

Lower  deck    IT.ii.")'.! 

Balcony !t.fi4:! 

Boxes ."ilt! 


Wrsf  StiiiK): 

Lower  deck 17.<)59 

Balcony !),411 

Boxes .  (>3() 


27,700 


27,81  S 

Total.  .M..-i24 
Tein])orary  seats  can  be  placed  at  the  noi-th  and 
south  emls  of  the  tield  to  pi-ovide,  if  needed,  for 
several  thousand  additional  s])ectators.  The  ap- 
|U-oaches,  ramps.  ;ind  i)ortals  are  so  ample  that  this 
large  number  of  people  can  be  admitted  and  dis- 
charged in  a  very  brief  time  with  no  crowding  and 
very  little  confusion.  At  the  time  this  article  is 
])ublished  the  construction  has  progressed  as  shown 
in  the  frontispiece.  AJl  of  the  seats  in  the  east  and 
west  stands  are  coni])leIe  and  leady  for  use.  The 
noi-tli    ramp    towers    are    sutVicieiitly    completed    to 
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serve  for  access  to  tlie  balconies.  Tlie  south  raiiip 
towel's,  the  main  enclosinij  walls  and  the  colonnades 
are  not  yet  built.  These  nntinished  items  will 
require  nearly  a  year  for  their  completion.  Jlean- 
while  the  Stadium  has  been  init  into  service  by  the 
great  Honieconiin<;  jiainc,  wliich  was  played  Novem- 
ber 3  and  won  bv  Illinois. 


by  B.  M.  Thonid,  '18.  Tlie  late  J.  B.  Blake.  "88, 
supervised  the  design  of  the  drainage,  plumbing, 
lightin<>  and  heating.  W.  A.  Slater.  '()(!.  who  is  an 
e.viiert  on  concrete  was  the  direct  representative  of 
the  Building  Committee  on  the  construction,  co-op- 
erating with  JIi'.  JIuray  B.  Angus.  Sujierintend- 
ent  for  Holabird  &  Koche. 


The  ])lans  for  the  Stadium  were  made  by  Hola- 
bird &  Koche.  Architects,  who  also  are  Architects 
for  the  Grant  Park  Stadium  in  Chicago.  F.  B. 
Long,  "88.  and  I\.  M.  Cabeen.  '()!).  assisted  in  develop- 
ing the  general  scheme.  The  structural  design  was 
made  under  the  direction  of  H.  J.  Burt,  '96,  assisted 


/JfS7'jt 


FiGi-RE  4 — Cross  Section  of  Stadittm 


THE    STADIUM! 

Bliss  Seymour  "21 

Li/.T  aiiliiiini  li'dns  th<it  fliittir  niirj  (/rair  still. 
The  roofci's  InisJi  diid  sink  into  their  jiluccs, 
The  f/riiijiing  iiKiiiiciit  over.     In  their  faces-. 

tViiHiii/  fiices,  huniin<i  irith  the  omihdt's  thrill. 

And  yet  (jiiitc  strangcli/  old  and  soher-ri/rd) — 
.Yo  thunyht  dares  enter  of  another  f/anie 
When  killinij  and  not  seoriin/  nyts  their  aim. 

And  all  of  them  foiifflil  on  the  selfsame  side. 

Yet  wc  reniemher  llnm.  and  all  those  others 
Who  lie  in  France.  The  Stadinni's  (iretj  stones 
Forhid  us  to  fortjet'  the  shadoir  tones 

Across  the  field  make,  Jiriny  and  dead,  brothers. 
And  in  the  shouting  >re  recall  a  dai/ 
When  death  came  to  the  loser  in  tlie  play. 


-Rei'kixted  fkoji  Ii.lixi  Poetry. 


Tests  of  Welded  Rail  Joints 


H.  R.  LoKScir,  v.e.e.,  ";i4: 


Tlie  problem  as  to  which  t\\><.'  oi  rail  joint  is  best 
suited  to  street  railway  practice  has  luiijj  confronted 
the  engineers  of  that  profession.  There  are  at 
present  a  large  variety  of  rail  joints  in  use,  varying 
greatly  in  design  and  method  of  fastening,  as  well  as 
in  material.  X<ine  of  these  have  as  yet  been  accept- 
I'd  as  having  a  decided  advantage  over  the  otliers.  To 
tliat  end  a  series  of  tests  is  now  being  conducted  by 
a  committee  on  welded  rail  joints,  made  up  from  the 
American  Electric  Kailway  Association  and  the 
American  Bureau  of  \A'elding.  in  coo]icration  witii 
the  National  Research  Council. 

The  problem  on  which  this  coninnttee  is  working 
is  not  only  of  vital  interest  to  the  traction  com- 
panies themselves,  but  it  is  also  of  great  economic 
importance  to  the  public  that  tliese  companies  serve. 
Failure  of  joints  in  street  railway  tracks  makes  it 
necessary  to  remove  the  i)avemeut  and  repair  the 
tracks  with  delays  to  traffic  and  at  considerable 
expense.  If  a  joint  could  be  develojied  having  a  life 
equal  to  the  rail  itself,  the  cost  of  nuiintenauce 
wduM  be  greatly  reduced. 

It  is  ol)viously  impossible  to  ol)tain  iufoi'matiou. 
that  will  permit  the  selection  of  the  superior  type 
of  joint,  from  service  tests  in  different  cities,  con- 
ducted under  widely  varying  conditions.  The  com- 
mittee, therefore,  recpiested  certain  reliable  institu- 
tions to  conduct  the  tests  in  a  strictly  scientific 
manner.  Conductivity  and  tensile  strength  tests  are 
being  made  by  the  Btireau  of  Standards,  bend  tests 
by  Purdue  Tniversity,  and  impact  or  drop  tests 
l)y  the  University  of  Illinois.  Rotary  service  tests 
will  be  conducted  in  the  vicinity  of  Washington,  D. 
C.  One  of  the  very  significant  points  of  tlie  investi- 
gation is  the  fact  that  the  test  specimeus  were  con- 
structed under  conditions  identical  to  those  which 
they  would  have  been  subjected  to.  had  they  been 
intended  for  actual  service.  The  rail  .sections  were 
laid  out  and  welded  together  on  city  streets  and 
were  then  cut  into  the  desired  lengths  with  hack 
saws,  and  ship|)ed  to  their  various  destinations. 

There  are  tiiree  general  methods  of  track  weld 
iug  which  are  in  common  use  today.  The  oldest  of 
these  is  the  cast  weld.  In  this  construction,  tlie  rail 
ends  are  joined  by  a  mass  of  cast  iron  surrounding 
tliem.  The  iron  is  melted  at  a  high  temperature  and 
poured  into  iron  moulds  around  the  rail  ends.  This 
chills  the  outside  surface  of  the  cast  metal,  so  that 
the  interior  has  its  temperature  raised  to  a   weld- 


ing heat,  anil  an  actual  weld  is  made  with  the  steel 
of  the  rails. 

Another  method  of  rail  welding  is  by  use  of 
"Thermit."  This  is  a  patented  mixture  consisting 
of  metallic  aluminum  and  iron  oxide  in  proper  pro- 
portions, with  other  ingredients  added  to  ol)taiii  a 
metal  of  the  required  composition.  "■Thermit"  is 
supplied  in  the  form  of  a  powder  which,  wiien 
ignited,  \indergoes  a  chemical  reaction,  the  alu- 
minum combining  with  the  oxygen  to  produce  alu- 
mina aiul  metallic  iron  at  a  high  temperature.  The 
powder  is  placed  in  crucibles  directly  above  the  rail 
joints,  the  latter  having  been  previously  heated  by 
some  external  means.  The  mixture  is  ignited,  and 
when  the  reaction  is  complete  the  molten  iron  is  tap- 
ped into  moulds  around  the  rail  ends.  The  weld 
produced  is  not  unlike  the  cast  weld ;  but  the  metal 
is  of  a  different  character.  The  temperature  of  the 
molten  metal  is  much  higher  than  in  the  cast  weld, 
and  the  amount  of  metal  required  is  considerably 
less. 

The  third  type,  the  electric  weld,  may  be  divided 
into  two  distinct  methods.  In  the  first,  which  has 
the  widest  application,  joint  plates  are  welded  to 
the  side  of  the  rail  ends  by  the  incandescent  or 
resistance  process.  The  current  is  taken  from  the 
contact  line,  converted  to  alternating  current  by  a 
rotary  converter  or  motor  generator  .set,  ami  chang- 
ed to  a  low  potential  through  a  stationary  trans- 
former, whose  secondary  winding  consists  of  a  single 
turn  of  heavy  bar  and  terminates  in  jaws  which  are 
placed  against  the  parts  to  be  welded.  The  resist- 
ance in  the  secondary  circuit  is  practically  all  con- 
centrated between  the  rail  and  the  joint  plate;  hence 
a  considerable  amount  of  heat  is  generated  there, 
and  the  temperature  is  raised  to  the  welding  point. 
By  ajiplying  a  sufficient  pressure  to  the  jaws,  an 
actual  union  of  the  metals  is  obtained.  The  entire 
section  is  not  welded,  but  two  or  three  places  on  the 
end  of  each  rail  suffice  to  make  a  very  firm  con- 
nection. 

The  second  system  of  electric  welding  uses  the 
arc  method.  Here  the  r.iil  is  made  one  terminal 
of  the  electric  circuit,  and  a  rod  of  carbon  the  other. 
The  heat  generated  when  an  arc  is  struck  between 
the  carbon  electrode  and  the  rail  is  sufficient  to 
raise  the  metal  to  a  welding  temperattire,  and  even 
to  uu'lt  it.  Thus  ])lates  imiy  be  welded  to  the  rail, 
loiniiiig  a   permanent  joint. 

Of  the  four  metliods   meutioneil,   the  "Tliermil" 
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process  re<niii'es  the  iea.st  expeusive  equipmeut.  The 
arc,  the  cas^t  and  the  I'esistance  weld  n'(iuire  more 
expensive  apparatus  in  the  order  named.  The  cost 
of  making  joints  varies  from  about  -^12.75  for  cast 
welds  to  si. 50  for  "Tliermit"  and  sti.OO  for  resistance 
welds.  All  of  the  above  mentioned  methods  of  weld- 
ing rails  were  used  in  preparing  the  test  specimens. 
Joint  plates  in  a  variety  of  sizes  and  shapes  were 
used  and  thus  a  large  number  of  entirely  different 
joints  were  produced. 

The  conductivity   of   rail  joints   is  a   matter  of 
great  importance.    Poor  conductivity  not  only  gives 


the  strengtii  of  tlie  joint,  data  on  the  character  of 
the  failure  and  will  jirobably  result  in  im]>rovements 
in  the  joints. 

Of  fully  equal  importance  is  the  strength  of  the 
welded  joint  with  regard  to  resistance  to  transverse 
bending.  A  transverse  test  of  a  full  rail  section 
with  the  joint  at  mid-length  can  very  readily  be 
made  in  a  laboratory  with  fully  equipped  test  ap- 
jiaratns.  Such  a  test  will  furnish  detailed  inform- 
ation on  the  strength  and  method  of  failure  of  the 
joint.  The  test  specimen  is  relatively  simple  and 
can  be  tested  In-  the  application  of  a  vertical  load 


Fig.  1 — SPF.crMEX  at  Two  Stages  i.\  Test 


rise  to  large  energy  losses  and  large  voltage  drops, 
but  it  also  greatly  increases  the  magnitude  of  stray 
currents,  and  leakage  from  tracks  to  earth,  thereby 
rendering  the  electrolysis  problem  more  serious.  A 
large  amount  of  work  has  already  l)eeu  done  on  the 
conductivity  of  rail  joints  of  all  types.  It  lias  lieen 
shown  that,  if  welded  joints  have  sufficient  mechan- 
ical strength,  their  electrical  con<luctivity  will  also 
be  satisfactory.  On  the  other  hand,  if  they  are 
mechanically  defective,  welded  joints  may  constitute 
what  is  virtually  an  open  circuit.  While  this  tends 
to  lessen  the  importance  of  electrical  tests  on  lab- 
oratory specimens,  it  incre^ises  the  importance  of 
the  various  mechanical  tests. 

The  tensile  strength  of  the  various  types  of  rail 
joints  measures  their  resistance  to  the  stresses  caus- 
ed by  expansion  and  contraction  of  the  rail  due  to 
temperature  changes.  The  rails  are  being  tested 
in  a  1,150, 000  pound  Emery  testing  machine  at  the 
Bureau  of  Standards.  The  principal  difficulty  in 
making  these  tests  is  in  holding  the  rail  in  the  jaws 
of  the  testing  machine.     These  tests  afford,  besides 


at  the  center  of  the  joint  with  the  rail  siK'cimen 
supported  at  each  end. 

To  avoid  the  great  expense  of  testing  joints  in 
tracks  under  traft'ic.  au<l  in  order  to  secure  actual 
service  test  data  in  tlie  shortest  possilde  time,  a  cir- 
cular track  has  been  proposed  u]ion  which  a  car  can 
be  ojierated  continuously.  In  this  way  joints  of  many 
different  kinds  can  be  subjected  to  the  same  service 
conditions  and  results  obtained  which  should  be 
practically  identical  with  those  found  for  the  usual 
conditions.  This  test  will  be  an  extremely  impor- 
tant part  of  the  test  program. 

The  impact  or  drop  tests  have  been  conducted 
by  the  Kailway  Engineering  Department  of  the  Uni- 
ver.sity  of  Illinois.  As  the  stresses  in  a  rail  joint  are 
greatly  increased  by  the  impact  of  the  cars  due  to 
flat  wheels  and  worn  rails,  and  the  resistance  of 
steel  to  impact  stresses  can  not  be  determined  by 
static  tests,  the  experiments  conducted  at  the  Fni- 
versity  were  very  essential. 

The  test  machine  used  was  similar  to  the  ilaster 
Car  Builder's  drop  machine.    The  apparatus  has  a 
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coiicrt'te  t'oiiiidatiiin  mi  wliicli  is  iiioiiiili'd  a  casi  iron 
base.  On  this  the  nprijihts  arc  lioltod.  These  allow 
the  liaiuiner  or  tup  to  fall  fifty  feet.  Home  on 
sprinjis  and  resting  on  the  base  is  an  anvil,  weighing 


The   following   tal)le   is   a   snnnnary  of   the  test 

results  on  several  of  the  W(>lde(l  joints: 

Height     Deflec'n 

of  Perm't  Remarks 

Drop     set  (in.) 

Sea  III  weld,  5-1 1 

()..j         0     Hail    cracked    at    end    of    joint    ])lates. 
1.(1         X     Hail  broke  at  end  of  joint  plates. 

Thcniiit  irrld.  .">  i.':? 
0.5         0 
1.0         X     Kail  broke  at  joint. 

Cast  iron  join  I.  !.'>!- 11 
0.5         0 
1.0      .08 

1.5      .l!5     Xo  sign  of  failure. 
L'.O         X     Hail  broke  at  joint. 

liiitt  inld.  11-li-l 
0.5         0 
1.0      .03 
1  ..•>      .08 

L'.O      .18     No  sign  of  failure. 
I'.o         X     Broke  at  joint. 

Sriiin  inld,  15-8 

0.5  .i:{  Slight  crack  in  weld  at  base. 

1.0  .17  Slight  crack  as  above. 

1.5  .iIT  1-8  in.  crack  at  base  of  rail. 

L'.O  .40  1-4  in.  crack  at  base  of  rail. 

l'.5  .(ill  1-4  in.  crack  as  above. 

;'..(•  .80  Cracked  along  seam  on  flange  side  also. 

4.0  1.37  1-2  in.  break  at  base. 

5.0  2.08  AVeld  broken  alonj;  seam  on     one  side. 

(■(.0  2.82  Same  as  above. 

7.0  4.23  2  1-4  in.  oi)eniiig  at  Itase  of  joint. 

S.d  X  One    side    plate    liroken.iail    loose    be- 
tween plates. 

Keaiii  ircldf  4-10 

0.5      .16     Very  slight  crack  at  rail  joint. 

1.0      .32     Rail  separated  at  joint.  .115  in,  crack 

along  seam  at  base. 
1.5      .65 

2.0    1.17     Hail  cracked  along  seam. 
2.5    2.12     Two  bolts  sheared.   Weld  ci'acked  and 

separated. 
:i.O        X     Hail  broke  at  joint. 
X  in  second  column  indicates  tiiat  the  rail  joint 
broke. 

twenty  thousand  potuuls.     The  rail  joints  were  laid 
upon  sui>])orts  directly  under  the  tup.     The  latter 


weighs  one  ton  and  is  raise(l  by  means  of  a  hoist. 
It  is  aulomal  ically  Irijiped  at  vai-ious  indghts. 
Stai-ting  at  six  inches,  (he  drops  were  taken  in  six 
increments  up  to  a  height  of  thi-ee  feet,  and  thence 
one  foot  increments,  nnlil  llie  failure  of  the  speci- 
men occurred. 

The  accompanying  table  gi\fs  some  detailed  data 
(Ml  a  few  of  the  specimens  tested.  It  will  be  noticed 
that  test  specimen  15-8.  a  seam  weld,  showed  the 
greatest  resistance  to  im])act,  failure  resulting  only 
after  the  eleventh  drop.  Deformation,  however,  be- 
gan aftei-  the  lirst   blo«-. 

Figure  one,  shows  two  stages  in  the  test  on  speci- 
men 4-10.  also  a  sj-ain  weld.  The  first  picture  shows 
the  joint  after  the  third  drop,  and  the  second  shows 
the  joint  after  failure.  In  the  first  photogi-aph,  the 
rail  has  parted,  the  weld  has  cracked  slightly  along 
the  seam,  and  the  joint  |dale  has  been  fractured. 
This  specimen  was  made  by  tin;  Capital  Traction 
Comj)aiiy.  .\s  has  been  s.aid  it  is  a  seam  weld,  and 
is  made  by  the  carbon  ,irc  process  under  normal  con 
ditions  and  with  the  standard  i)ractice  of  the  com- 
pany. Figure  two  shows  this  joint,  with  eleven 
similar  ones,  after  they  have  been  conii)leted  on  7th 
Street,  through  the  Mall,  about  !)00  feet  south  of  H 
Street  Northwest,  in  Washington,  I).  C. 

The  rail  section  used  was  an  .V.  E.  H.  K.  A. 
Standar<l  7  incli  Trilby  H.  S.  Cu..  section  Number 
l22-4(t7A,     Sl.indai-d   .Nnndier   1    plates,  rolled  bv  the 


Pig.  2 — Constkiciki.n   ok  Tkst  Joints 

Lorain  Steel  Co.  were  used.  The  welding  rods  were 
9-32  in.  by  24  in.,  grade  Number  10.  The  welding 
flux  consisted  of  the  commercial  soda  ash  commonly 
used  in  such  work.  A  5-1  (i  in.  by  12  in.  carbon  elec- 
trode and  a  Lincoln.  Ty]ie  \V.  Welding  Machine 
were  used.  The  amperage  for  all  seams  ranged  be- 
tween 275  and  :'.00,  while  the  potential  drop  across 
I  he  arc  was  4(!  volts. 

A  sample  filler  rod  taken  fi'om  the  bundle  used  in 
making  this  weld  showed  the  following  analysis: 

Silicon,  .02  per  cent;  Manganese,  1.04  per  cent: 
(Continued  on  Page  48) 
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The  field  of  science  nuiy  be  divided  iiitci  pure 
scieuce  and  ;ii)plied  science.  Tlie  distinction  be- 
tween pure  and  applied  science  is  one  not  of  method 
but  of  aim.  The  methods  employed  by  the  chemist 
and  the  physicist  are  to  a  very  great  extent  the 
same   as   those   used   by   the   en<;ineer.      "While   the 

worker  in  pure  science  is 
not  necessarily  interested 
in  the  utilization  of  his 
discoveries,  it  is  a  strik- 
ing feature  of  the  history 
of  science  that  nearly 
every  discovery  in  pure 
science  has  found  a  i)rac- 
tical  application.  It  is 
the  iirovince  of  the  engi- 
neer to  select  tliose  laws 
known  to  science  and  to 
apply  them  to  the  solution 
of  industrial  problems.  To 
make  the  api)lication  of 
Icnown  scientific  facts  and 
discoveries  may  require  additional  experiments  on 
a  much  larger  scale  than  was  used  in  the  original 
investigations.  In  engineering  research,  it  may  also 
be  necesary  to  carry  on  investigations  in  pure 
science  in  fields  not  studied  by  the  pure  scientist. 
Engineering  research  recpiires  that  investigations 
shall  be  undertaken  on  a  larger  scale  and  makes  it 
necessar-j'  to  have  special  eipiiiiment  and  trained 
investigators. 

The  Engineering  Experiment  Station  of  the  Uni- 
versity of  Illinois,  the  first  of  its  kind  in  existence, 
was  established  by  the  Board  of  Trustees  on  Decem- 
ber S,  l!)()o.  The  management  of  the  Station  is 
vested  in  the  Executive  Staff,  composed  of  the 
Director  and  his  Assistant,  the  heads  of  the  several 
departments  in  the  C(dlege  of  Engineering,  and  the 
Professor  of  Industrial  Chemistry.  All  mend)ers  of 
the  teaching  staff  of  the  College  are  encouraged  to 
engage  in  scientific  research  either  directly  or  in 
co-operation  with  the  research  corps,  which  is  com- 
]iosed  of  full-time  research  ]irof'essors,  research 
assistants,  research  graduate  assistants,  and  s])e- 
cial  investigators. 

The  results  of  the  investigations  are  made  avail- 
able by  bulletins  ])ublished  by  the  Engineering 
Plxperiment  Station.  Circulars  are  occasionally 
published  which  give  important  information  that  is 
not  readilv  available  to  the  clientele  of  the   Engi- 


neering Experiment  Station.  The  publications  thus 
far  issued  consist  of  l.">(;  bulletins  and  10  circidars, 
with  three  bulletins  in  press.  All  publications  are 
distributed  free  to  those  persons  on  the  regular 
mailing  list  of  the  Station,  and  to  others  on  request. 
After  the  uund»er  of  copies  of  each  bulletin  is 
reduced  to  a  definite  limit,  a  charge  is  made  for  the 
remainder  of  the  copies. 

The  engineering  (lepartments  are  conducting 
research  work  in  various  lields  with  funds  regularly 
available  f()r  the  work  of  the  Station.  Many  of  the 
investigations  have  been  thus  undertaken  because  of 
the  need  of  reliable  information  in  particular  lields, 
resulting  from  professional  ex|)erience  or  study. 
Such  work  is  very  stimulating  both  to  the  teacher 
and  to  the  student,  and  in  addition,  has  produced 
many  valuable  results. 

In  addition  to  the  investigations  in  scientific 
research,  the  Engineering  Experiment  Station  has 
been  very  effective  in  training  men  in  the  methods 
of  engineering  research.  Besides  the  members  of  the 
research  staff'  who  are  emiiloyed  on  a  full-time  basis, 
the  Board  of  Trustees  has  authorized  the  appoint- 
ment of  fourteen  research  graduate  assistants.  These 
assistants  are  expected  to  devote  one-half  their  time 
to  research  work  in  the  Engineering  Experiment 
Station,  and  one-half  their  time  to  graduate  study. 
These  assistantships  are  open  to  graduates  of  ap- 
proved American  and  foreign  universities  and  tech- 
nical schools  who  are  prepared  to  take  graduate 
study  in  engineering,  physics,  or  in  applied  chem- 
istry. Each  assistantship  carries  a  stipend  of  fCOO 
for  ten  months,  and  freedom  from  tuiti()n,  inciden- 
tal and  laboratory  fees.  Appointments  to  these 
l)ositions  are  juade  for  two  consecutive  college 
years,  at  the  end  of  which  time,  if  all  the  require- 
ments have  been  met,  the  degree  of  Master  of 
Science  is  conferred.  The  men  who  have  been  ap- 
pointed to  research  graduate  assistantships  in  the 
I'^ngineering  Experiment  Station  have  made  very 
excellent  records.  Of  the  87  men  appointed  to  these 
positions,  57  have  received  advanced  degrees  from 
the  University  of  Illinois.  Twelve  of  the  men  who 
received  advanced  degrees  were  retained  on  the  Col- 
lege or  Station  statf,  and  thirteen  are  now  employed 
by  other  educational  institutions  or  scientific  labor- 
atories. These  research  gradnate  assistants  have 
been  very  helpful  in  carrying  on  scientific  investi- 
gations, and  have  been  responsible  for,  or  have 
nutferially   assisted    in    the   itrejiai-ation    of   2i   bul- 
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letins.  In  adrlitiou  to  the  rosoairh  <;i-aduate  assis- 
tantships  maiutained  hy  the  Board  of  Trustees,  two 
research  graduate  assistautships  in  gas  eugineeriuf; 
are  maintained  by  the  Illinois  (Jas  Association. 
These  assistautships  have  the  same  conditions  as 
the  regular  assistautships. 

Wliile  the  funds  made  availalde  i>y  tlie  Trustees 
have  been  sulticient  to  carry  on  many  lines  of  inves- 
tigation, there  are  uiauy  investigations  of  large  and 
important  problems,  tiie  solution  of  which  involves 
expenditures  that  are  too  large  for  the  Tniversity 
to  provide.  Investigations  of  these  problems  can 
best  be  carried  on  by  co-opei'- 
ation  of  the  Engineering  Ex- 
periment Station  and  individ- 
uals, companies  and  associa- 
tions. The  P^ngineering  Ex- 
periment Station  with  its 
trained  investigators,  assisted 
by  men  on  the  teaching  statf 
of  the  dift'erent  departments, 
finds  it  possible  to  carry  on 
investigations  that  could  not 
be  carried  on  in  a  commercial 
laboratory.  In  addition  to 
the  scientific  qiuility  of  the 
work  and  the  high  position 
attained  by  previous  investi- 
gations,   the    fact    that    the 

work  was  done  in  the  Station      

makes    the    results    of    much 

greater  value  than  tiiose  obtained  under  commercial 

conditions. 

The  following  co-operative  investigations  are 
now  in  progress  or  have  recently  been  ctnnpleted  in 
the  Engineering  Experiment  Station: 

Investigations  of  coal  mining  in  Illinois  ai'e  car- 
ried on  in  co-operation  with  the  V.  S.  Bureau  of 
Mines  and  the  Illinois  State  Geological  Survey. 
These  investigations  include  studies  of  the  mining, 
preparation  and  utilization  of  Illinois  coal.  The 
results  of  completed  iuvestigati(ms  are  presented  in 
a  series  of  41  bulletins,  15  of  which  are  published 
by  the  Engineering  Experiment  Station,  17  by  the 
Illinois  State  Geological  Survey  and  !t  liy  the  U.  S. 
Bureau  of  Mines. 

Investigatiiuis  of  the  ilanufacture  of  Gas  from 
Illinois  Coal  have  been  carried  on  in  co-operation 
with  the  Illiuuis  (ias  Association.  These  investiga- 
tions have  included  the  studies  of  the  utilization  of 
Illinois  coal  as  generator  fuel,  of  the  i)uriflcation  of 
gas,  and  the  prevention  of  the  formation  of  tar 
emulsions. 

An  investigation  of  the  Goking  of  ("oal  has  been 
carrie<l  on  in  co-operation  witli  .Mr.  A.  T.  Hert  of 
Louisville.  Kentucky.     In  this  investigation,  studies 


of  coals  have  been  made  with  special  reference  to 
their  coking  properties. 

An  investigation  of  the  Stresses  in  Railway 
Track  is  carried  on  in  co-operation  with  committees 
of  the  American  Society  of  Civil  I'^ngineers  and  the 
American  Railway  Engineering  Association.  This 
investigation  was  undertaken  to  deterndne  the 
stres.ses  in  I'ails  and  ties,  and  the  distribution  of 
pressures  through  the  ballast  and  road  bed.  Three 
reports  of  progress  have  already  been  made  to  tlie 
co-operating  societies. 

Investigations  of  the  Stresses  in  Chilled  ('ast 
Iron  Car  TMiecls  have  been 
carried  on  in  co-ojieration 
with  the  Association  of  Man- 
ufacturers of  Chilled  Iron 
Car  Wheels.  This  investiga- 
tion includes  tests  to  deter- 
mine the  stresses  resulting 
from  tlie  forcing  of  the  wheel 
on  the  axle,  those  due  to  the 
direct  load  of  the  car,  and 
those  due  to  temperature  var- 
iations resulting  from  pro- 
longed application  of  the 
brakes,  etc.  The  results  of 
this  investigation  have  been 
]udilished  in  bulletins,  Num- 
bers 129,  134  and  135.  An 
investigation  of  the  Effect  of 
the  Size  of  Coal  on  Locomo- 
tive Performance  has  been  carried  on  in  co-operation 
with  the  International  Railway  Fuel  Association. 
The  results  of  this  investigation  are  given  in  Bul- 
letin Xo.  101. 

An  investigation  of  Warm-Air  Furnaces  and 
Furnace  Heating  has  been  carried  on  in  co-operation 
with  the  National  Warm-Air  Heating  and  Ventilat- 
ing Association.  This  investigation  includes  tests 
to  deteiiiiine  the  etl'iciency  and  methods  of  rating 
warm-air  furnaces,  and  the  solution  of  problems  in 
connection  with  their  successful  installation  and 
operation.  Numerous  reports  have  been  made  to  the 
co-operating  societies,  and  in  addition,  valuable 
results  of  the  investigation  have  been  published  in 
Bulletins.  Numbers  112, 117,  and  120. 

An  investigation  of  the  Fatigue  Phenomena  of 
Metals  was  first  carried  on  in  co-operation  with  the 
Engineering  Fouudatiim  and  the  National  Research 
Council.  The  object  of  this  investigation  was  to 
establish  the  conditions  aftecting  the  failure  of  met- 
als subjected  to  repeated  stresses.  The  original 
program  for  this  investigation  has  Ikhmi  extended  to 
include  the  study  of  certain  sy>ecial  j)roblems,  and 
is  now  being  carried  on  in  co-ojieration  with  the 
(Continued  on  Page  48) 


"No  single  agency  has  done 
more  than  the  Engineering  Ex- 
piriment  station  to  establish  the 
reputation  of  the  College  of  En- 
gineering." .S'»c/(  is  the  tribute  of 
Dean  Ketch  urn,  irho,  in  this 
article,  tells  of  the  work  of  the 
Engineering  Experiment  Station, 
and  relates  a  bit  of  history  that 
is  of  vital  interest  to  every  stu- 
dent and  alumnus  of  the  College 
of  Engineering. 


Slime-Filling  Method  of  Combating  Mine  Fires 


Charles  H.  Dodge,  uiiii.e.,  'I'-t 


Mine  fires  and  other  mine  disasters  in  which 
-many  men  mar  have  their  lives  snuffed  out  in  a 
moment,  or  may  sntfer  the  agony  of  slow  asphyxia- 
tion, have  always  commanded  the  attention  and 
sympathy  of  the  public.  On  the  other  hand,  little 
is  heard  of  the  men  who  are  daily  risking  their  lives 
liundreds  of  feet  below  the  earth's  surface  in  an  in- 
cessant fight  with  nature,  trying  to  stem  the  relent- 
less advance  of  burning  ore  and  timV)er,  for  it  is  all 
a  part  of  their  day's  work. 

At  Butte,  Montana,  tliere  is  a  mountain  of  en]) 
per  and  silver  ore  known  as  Anaconda  hill  and 
termed  "the  richest  hill  in  the  world,'"  whicli  has 
been  burning  for  thirty-seven  years.  It  is  dotted 
witli  numerous  shafts  wliich  pierce  it  to  deitths 
varying  from  two  tlionsand  to  forty-five  Inmdred 
feet,  vertically.  From  tliese  sliafts.  annually,  are 
hoisted  millions  of  tons  of  high  grade  copper  and 
silver  ore  wliich  constitute  a  very  large  percentage 
of  the  world's  output  of  llicse  metals. 

During  an  industrial  feud  between  the  Boston 
and  Montana  Mining  Company,  then  the  world's 
largest  producer  of  the  red  metal,  and  the  Heinze 
Interests  which  were  then  active  competitors  in  the 
Butte  district,  fire  was  discovered  in  the  five  hun- 
dred level  of  the  Leonard  mine,  which  was  a  famous 
producer  of  the  former  company.  The  fire  had  gain- 
ed too  much  headway  to  be  extinguished  and  the 
operators  were  compelled  to  seal  oft'  the  burning 
section.  This  marked  the  beginning  of  a  fight  with 
fire  which  was  carried  on  with  little  or  no  success 
for  thirty  years. 

The  Butte  district,  of  which  Anacinida  hill  is  a 
part,  comprises  an  enormous  batholith  of  monzonite 
which  is  faulted  and  irregnlarly  fissured  to  great 
depths.  Because  of  the  faulting,  and  also  on  ac- 
count of  the  removal  of  great  quantities  of  ore,  there 
is  the  continual  danger  of  ground  movements.  These 
disturbances  often  throw  the  shafts  out  of  line,  cave 
the  mine  workings  and  in  other  ways  handicap  and 
endanger  the  workings  undergrunnd.  The  fissures, 
especially  those  in  Anaconda  Hill,  enclose  large 
veins  of  chalcocite.  Cu^S,  the  most  valuable  copper 
ore.  Chalcocite  contains  a  large  percentage  of 
sulfur  upon  which  the  fire  is  feeding. 

Until  1918.  no  efficient  method  had  been  de\ised 
with  which  to  control  the  ever  encroaching  fiiv. 
Wherever  tlui  fire  had  been  encountered  attempts 
had  been  made  to  extinguish  it  with  water-fiooding. 
but  these  attempts  were  usually  failures.     However, 


in  1916-17,  a  plan  was  developed  by  which  it  was 
hoped  to  secure  better  results.  C.  L.  Burrieu,  sup- 
erintendent of  mines  for  the  Anaconda  Copper  Min- 
ing Company  at  Butte,  C.  E.  Xighman.  of  the  geol- 
ogy  department  of  the  company,  and  H.  J.  Rahilly, 
fire  foreman  at  the  Kains  ^line  which  is  owned  by 
the  same  company,  combined  their  experiences  in 
mine  fire  fighting,  and  the  slinie-fiUing  method  was 
the  culmination. 

The  slime-filling  method  consists  of  forcing  mill 
tailings,  a  mixture  of  sand  and  crushed  rock,  pass- 
ing an  eighty  mesh  screen,  into  the  burning  area. 
This  mixture  drowns  the  fire,  fills  tlie  cavities  left 
behind,  and  thus  prevents  further  outbreaks  in  that 
liarticular  section. 

To  put  the  plan  into  (ijieratioii  it  was  necessary 
to  sciMire  an  almost  inexhaustible  su])ply  of  fine 
sand  or  ci-nshed  rock  neai-  at  hand  to  avoid  excessive 
transportation  costs.  Fortunately  the  tailings  from 
a  nearby  mill,  the  Black  Kock  Flotation  Mill,  met 
this  demand.  A  wooden  flume,  one-half  mile  in 
length,  was  constructed  from  the  foot  of  the  Black 
Kock  tailing  pond  to  the  Rains  Mine,  where  pro- 
duction had  been  halted,  and  which  was  to  be  u.sed 
solely  for  access  to  the  burning  ore.  A  view  of  the 
Hume  is  shown  in  the  accompanying  illustration. 

I'll  nips  were  installed  at  the  liead  of  the  flume. 
.111(1  near  the  shaft  mouth  of  the  Rains  Mine,  large 
boxes  were  erected  in  which  the  sand  and  water 
were  to  be  thoroughly  mixed.  Six-inch  pipe  mains 
were  hung  in  the  shaft  and  then  laid  in  the  inter- 
mediate levels  above  the  fire  zone,  to  carry  tlie  slinu» 
to  the  heads  of  the  tunnels.  The  tunnels — drifts  or 
cross-cuts  as  they  are  termed  in  mining  language — 
are  driven  under  hazardoits  conditions  and  as  they 
near  the  burning  ore,  the  work  of  driving  them  be- 
comes inore  and  more  dangerous  and  exhausting. 
The  utmost  inecaiitions  are  taken  to  jirotect  the 
men  and  the  mine  workings.  Several  luuidied  feet 
back  from  the  head  of  the  tunnel,  which  is  separated 
fr(uu  the  actual  fire  by  only  a  thin  shell  of  rock  and 
ore,  fire-doors  are  erected.  These  steel  doors  can 
be  cement-.sealed .  so  as  to  be  air-tight  and  fire-proof, 
in  less  than  three  minutes. 

The  miners  wear  oxygen-stqiplying  helmets  and 
heavy  clothing  when  breaking  through  the  rock 
shell  at  The  head  of  the  tunnel.  The  heavy.  i>oison- 
ous  siil]ihnr  gases  and  the  territic  lie.it  coiiijiel  siicli 
safety  measures  and  even  witli  this  eiiiiipiiiriit.  the 
miners  iimst  be  withdrawn  after  fifteen  to  tweiiTv 
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limitt's  of  work.    The  walls  aro  so  hot  that  a  work-     some  because  of  its  squeezing;  projierty  which  causes 


ev  woiilil  lie  l)iirne(l  if  he  touched  them. 

When  the  head  of  the  iHuiiel  is  luokeii  throti};h 
the  slime  iii|>es  ai-e  hroii-jiit  up  as  cli)se  as  possible 
anil  the  slime  is  puniiied  into  the  burniiij^  workiiij;s. 
If  an  old  stope  has  been  entered  it  may  ie<iuiie  a 
lon<;    pei-iod    of    time    with    a    con-espondin<;    large 


it  to  tiiihteu  on  the  diill  and  contest  every  inch  of 
advance. 

On  hiilliii;  thi'imgh.  live  steam  and  jjasi-s  fdljow 
the  drill  rods  as  they  are  withdrawn,  j^iviii};  a  fair 
idea  of  the  seething  caldron  that  is  trying  lo  escape. 
The   slime   piiies   are   immediately    a<ljnsted    to    the 


<liiantity  of  slime  to  till  the  cavity  U[i  to  the  level  mouths  of  the  drill  holes  and  the  slime,  under  a 
of  the  j)i|ies.  If  a  stope  is  entered  near  its  ■■sill"  pressure  of  hundreds  of  feet,  is  forceil  into  the 
the  tunnel   is  concrete  ludklieacled   with   the  pipes        burning  sectinn.      I-^xplosions   have  occured   due    to 
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projecting  through.  Such  bnlkheads  are  of  heavy 
construction  in  order  to  withstand  the  enormous 
back  pressure  of  the  slime. 

AVhen  using  the  drill  holes  to  convey  the  .slime 
to  the  tire,  the  tunnel  is  allowed  to  approach  to 
within  fifty  or  sixt^-  feet  of  the  fire  surface.  The 
excavating  eiiuipment  is  then  withdrawn  and  tlic 
diamond  drills  are  .set  up.  The  holes,  which  are 
three  to  five  inches  in  diameter,  are  drilled  at  a 
downward  angle  as  most  of  the  tunnels  are  driven 
above  the  fire  zone.  The  drilling  progresses  at  an 
average  rate  of  eight  to  ten  feet  per  eight  hour  shift, 
with  the  drill  teams  working  in  relays  of  three  shifts 
every  twenty-four  hours.  Almost  every  formation, 
from  the  seemingly  impenetralile  ■■co](per  glance"  to 
the  soft  talc,  is  pierced.     The  latter  is  very  troulile 


the  generation  of  steam  as  the  water  encoiinters  the 
intense  heat  but  such  occurences  have  been  rare. 
Nevertheless,  the  danger  is  always  present.  Im- 
mense iiuantities  of  slime  are  required  as  may  be 
illustrated  in  the  Rains  Mine  where  over  one  mil- 
lion tons  of  .slime  have  been  ptunped  into  the  burn- 
ing section. 

In  order  to  raise  the  underground  water  which 
has  a  natural  drainage  of  thirteen  hundred  gallons 
per  minute,  as  well  as  the  water  that  seeps  in  from 
the  slime  filled  areas,  the  largest  underground 
pumping  stations  in  the  world  have  been  installe<l 
in  several  of  the  mines  bordering  the  fire  zone.  The 
]ium])ing  stations  are  erected  in  the  twelve,  tweiily- 
lw<>.  twenty  eight,  thirty-four  ami  foity  hiindieil 
foot   levels.  Slightly  sm.illei-  stations  are  jilaced   in 
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the  twelve  and  tweuty-eight  Imiidied  foot  levels  of 
the  Leonard  Mine.  The  latter  unne  has  received 
many  visits  from  famous  engineers  and  leaders  in 
the  industrial  world,  and  attracted  favorable  com- 
ment from  the  late  President  Harding  when  he  visit- 
ed the  Leonard  mine  during  his  west(M-ii  toin-  last 
summer. 

The  pumps,  whii-h  aii'  Ijiiili  in  ilif  shops  of  the 
A.  ('.  il.  Company,  are  the  products  of  their  own 
engineers,  and  are  designed  to  elevate  the  water  at 
the  rate  of  six  hundred  gallons  per  minute.  In  the 
early  stages  of  this  work  much  difficulty  was  en 
countered  in  the  rapid  wearing  away  of  the  plnng 
ers.  The  cutting  power  of  the  water,  which  still 
carried  a  consideralilc  (piautity  of  rock  iiaiticlcs  in 
solution,  was  enormous  and  necessitated  rai)id 
replacement  of  the  steel  idungers  and  lining.  A  com 
pound  of  steel  and  silica  was  ti-ied  with  fair  success 
liut  not  until  these  had  been  replaced  liy  porcelain 
|)lungers  was  any  sort  of  ])ermanencv  enjoyed. 

It  might  lie  added  here  that  the  slime  water  and 
natural  underground  water  carries  with  it  an  ap- 
preciable amount  of  copper.  After  being  elevate<l 
to  the  surface  it  is  run  through  leaching  troughs 
and  tanks  where  most  of  the  copper  is  recovered 
thereby  effecting  a  substantial  financial  return  on 
the  original  outlay  and  upkeep.  The  main  pipe  lines 
through  which  the  water  is  raised  to  the  surface  are 
lead  or  wood  lined  to  prevent  wear  and  erosion  and 
to  better  protect  the  joints.  The  i)ipe-elbows,  intake 
bowls,  and  i)lunger  bowls  are  made  of  phos])hor- 
bronze  and  have  been  in  continuous  service  for  manv 
years. 

The  slime  method  of  drowning  the  tire  and  filling 
the  cavities  with  sand  and  crushed  rock  is  proving 
successful,  although  the  fire  continues  to  eat  its  way 
into  new  sections,  thereby  endangering  the  workings 
of  other  mines.  Much  of  the  fire  zone  has  been  re- 
duced but  it  would  be  impossible  to  predict  the  time 
when  the  fire  hazard  in  Anaconda  Hill  will  have 
been  made  negligible. 

A  number  of  the  mines,  which  are  adjacent  to 
the  fire,  experience  extreme  difficulties  because  of 
heat,  due  not  only  to  increase  of  temperature  with 
depth  but  becau.se  of  returning  air  from  about  the 
fire  areas.  The  operators  are  often  compelled  to  seal 
off  important  workings  as  the  fire  approaches. 
Stopes  and  drifts,  which  are  almost  too  hot  to  work, 
are  termed  "hot  boxes"  by  the  miners  and  they  are 
all  that  the  name  implies. 

Because  of  the  inaccessibility  of  some  of  the 
abandoned  "gobs"  and  worked  out  stopes  which  are 


burning,  much  valuable  time  is  consumed  in  ap- 
proaching the  fire  thus  allowing  it  to  gain  great 
headway.  Many  mines  have  their  own  distinct  odor 
and  a  change  in  odor,  indicating  the  presenee  of 
gases  foreign  to  the  naliiral  ventillatiou,  can  be 
noted  by  those  who  have  been  associated  with  the 
nune  tor  a  consideral)le  tiine.    After  the  presence  of 


Dkhixo  a  Dritt 

strange  odors  is  detected  an  investigation  is  made, 
and  often  a  new  location  of  the  fire  is  discovered. 
This  natural  aid  has  helped  in  limiting  fires  to  com- 
paratively small  areas  which  othei'wise  might  have 
developed  without  notice,  to  very  serious  propor- 
tions. Because  of  the  interventilation  of  many  of  the 
mines  there  is  the  a<lded  danger  of  the  escape  of 
gases  from  one  nune  to  another.  However,  this 
danger  is  steadily  being  reduced  as  the  mines  are 
being  made  independent  of  each  other  in  this 
respect. 

The  sealed  off  parts  are  to  lie  later  reopened  and 
the  burned  ledges  and  untinished  stopes  mined  for 
Tlit'ir  copper  and  silver.  Even  the  localities  where  the 
tire  has  had  full  sway  will  be  reopened  by  tunnelling 
into  the  "smelted  ore."  and  with  regular  stoping 
methods  much  of  the  coi)per  will  be  recovered. 

The  Anaconda  Copper  Mining  Company  has  ac- 
cepted a  l)ig  scale  problem  but  with  the  service  and 
willing  co-operation  of  its  employees,  the  courageous 
and  i)ersistent  mine  fire-fighters,  success,  even 
though  not  complete,  is  being  attained.  Millions  of 
tons  of  the  red  metal  are  being  spared  for 
commercial  and  domestic  use  and  we,  who  benefit 
by  these  ert"orts.  nnist  iilace  the  honors  where  they 
are  due. 


Till   hii/lnr  nil  II  i-Vun})  tJir  loiii/ir  llieir  intrkiiu/  (I'li/. — C.vkiun.vl  Gibbons 


The  Carpenter  Bridge 


H.  E.  Wkssman,  C.H.,  "2i 


The  ("aipi'iili'i-  Hridgo,  a  r)-s]):in  rcinrurccd  con 
Crete  deck  girder  bridge,  is  located  <ni  the  Kock 
River  in  Winnebago  County  about  14  miles  north 
of  Kockt'ord,  111.  Each  span  is  (!5  feet  long — the 
maximum  girder  span  permitted  by  the  State  of 
Illinois  Specifications.  Tliere  are  three  gii'ders  in 
each  span,  one  on  the  center-line  of  tlu'  bridge,  and 
the  others  8  feet  3  inches  to  each  side  of  the  center- 
line,  Each  girder  is  I'l  inches  wide,  4  feet  1  inch 
deep,  and  (iS  feet  long.  The  tioor  slab,  whose  thick- 
ness tapers  from  7  l-l!  inches  at  the  center  to  (i 
inches  at  the  edges,  carries  a  4  inch  concrete  wear- 
ing course.  The  hand  rails  are  of  brick  laid  in 
Flemish  bond. 

The  site  selected  for  the  new  bridge  is  45  feet  up- 
stream from,  and  parallel  to,  an  old  bridge  spanning 
the  Kock  Kiver.  Naturally  the  old  bridge  greatly 
facilitated  construction  of  the  new  structure.  The 
north  bank  of  the  river,  being  somewhat  higher  than 
the  south  bank,  ottered  the  most  advantageous  loca- 
tion for  the  mixing  plant.  A  two-bag  mixer  was 
placed  low  enough  on  the  bank  to  permit  the  ag- 
gregate and  cement  to  be  chuted  into  the  drum.  The 
aggregate  stock  pile,  consisting  of  bank  run  gravel 
containing  CO  percent  sand,  was  located  higher  on 
the  bank,  and  a  bucket  elevator  lifted  it  into  a  hop- 
per, which  discharged  into  a  batch  box  above  the 
mixer.  The  cement  shed  was  built  around,  and  on 
the  same  level  as  the  batch  box.  The  mixed  con- 
crete was  discharged  into  a  skip  at  the  bottom  of 
a  hoist  and  raised  to  an  industrial  track  where  it 
was  poured  into  cars  and  transported  to  the  neces- 
sary location  on  the  structure. 

Four  lients,  of  live  jtiles  each,  were  driven  in  the 
north  bank,  north  of  the  abutment.  Figure  1  shows 
some  of  these  piles  partly  supporting  the  mixing 
plant.  An  industrial  track  was  then  laid  along  the 
center  of  the  bridge  location  and  a  stitt-leg  derric-k 
and  hoisting  engine  were  set  up  and  moved  along 
it.  The  method  used  in  shifting  the  derrick  and  its 
auxiliaries  was  rather  unicpie.  The  stitt-leg  boxes 
were  mounted  on  trucks  running  on  tracks  parallel 
to  the  center  track,  and  the  derrick,  with  the  hoist- 
ing engine  behind  it,  was  also  mounted  on  trucks 
which  moved  alcmg  on  the  center  track.  Sucli  an 
arrangement  made  it  easy  to  shift  the  derrick  about. 
Everything  was  blocked  in  place  until  all  the  idles 
within  the  reach  of  the  boom  were  driven.  The  i)iles 
in  each  bent  were  then  tied  together  across  the  lop 
with  10  inch  by  10  inch   tindjers  held  in   i)lacc-  by 


pins.  SIringeis,  built  nji  of  :;  inch  by  11.'  inch  planks 
bolted  together,  with  :!  inch  separators  between  each 
plank,  were  then  laid  over  the  10  inch  by  l(t  inch 
timbers  and  the  track  was  laid  on  top.  The  blocks 
were  then  removed  from  beneath  the  derrick  and 
its  auxiliaries;  a  pusher  timber  was  placed  between 
the  derrick  base  and  the  engine,  and  all  the  e(|iiip- 
ment  was  pushed  ahead  over  the  tracks  whicii  had 
been  laid.  After  the  north  abutment  was  ]ioured, 
.")  bents  of  piling  about  11  feet  apart  were  driven  in 
the  tirst  span.  The  derrick  was  moved  ui)  and  the 
first  pier  was  poured.  Sinular  procedure  was  fol- 
lowed in  the  remaining  spans,  until  all  the  four 
piers  and  the  south  abutment  wei'e  completed. 

The  falsework  piles  varied  from  25  feet  to  30 
feet  long  and  were  driven  into  the  river  bottom 
about  5  feet  or  6  feet.  The  tops  then  cleared  the 
final  bridge  floor  level  about  2  1-2  feet  and  gave  the 
derrick  the  necessarj'  working  height.  The  three 
inner  piles  of  each  bent  were  driven  on  the  center- 
lines  of  the  three  girders,  so  that  after  the  tops 
were  cut  ott',  they  would  support  the  direct  load  of 
the  girders,  during  the  pouring  and  setting  of  the 
concrete.  Figure  2  shows  the  location  of  the  piles 
and  also  the  ends  of  tlie  girders  in  the  second  span. 
As  you  will  note  in  the  figure,  the  three  inner  piles 
have  already  been  cut  ott'  l)elow  the  level  of  the 
girders. 

The  |irocc'(lure  for  eac-li  abutment  and  pier  was 
jiractically  identical.  A  cott'erdam  15  feet  !)y  32 
feet  was  built,  as  shown  in  Figure  0.  The  waling, 
the  heavy  framework  seen  inside  the  cott'erdam,  was 
first  set  up  and  floated  to  its  place  in  the  river 
channel,  where  it  was  suported  by  a  pile  at  each 
end.  The  tongue  and  groove  sheet  piling  consisting 
of  4  inch  by  10  inch  timbers  was  then  driven  around 
the  waling.  Before  the  ]iiling  could  be  driven  to  the 
required  depth,  it  was  necessary  to  excavate  inside 
the  cott'erdam.  A  clam-shell  bucket  was  used  which 
deposited  the  excavated  material — mostly  sand  and 
gravel — around  the  outside  of  the  sheeting,  until  a 
small  island  had  been  formed  around  the  iiole.  The 
pressure  from  this  fill  on  the  outside  was  then  sufti- 
cient  to  hold  the  waling  in  jilace  without  any  addi- 
tional snpi)ort.  The  sheet  piling  was  idtimatelj' 
driven  to  about  :'.  feet  below  the  level  of  the  bottom 
of  the  footing,  wliil(>  the  excavation  was  cai'ried  only 
about  1-2  foot  below  this  level. 

The  nature  of  the  sul)soil  at  the  Carpenter 
Bi-idge  site  necessitatec]  ])i]es  uiicler  all  the  footings. 
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Future  Metallurgy  of  Zinc  and  Copper  Sulphides 


A.  E.  Druckbr 

ProfrnfiDV  of  Miiiiiif/  Eiif/hicrrinf/ 


The  hydro-metallurgical  treatment  of  table  and 
flotation  concentrate  on  the  spot,  in  a  good  many 
cases  has  proven  to  be  more  protital)le  than  trans- 
porting it  to  a  smelter.  The  smelter  generally  gains 
at  the  sliipper's  expense  mainly  tlirongh  tlie  extrac- 
tion of  the  metal  and  tlie  moisture  deduction.  A 
large  number  of  mining  companies  that,  in  the  be- 
ginning, shipped  gold  and  silver-bearing  concen- 
trate to  a  smelter,  paying  in  some  cases  exhorbitant 
freight  rates  and  smelter  charges,  finally  adopted  a 
hydro-metallurgical  process  at  the  mines  with  the 
result  that  large  additional  profits  were  realized. 
The  saving  on  drying,  bagging,  carting,  and  trans- 
porting ranged  from  |5  to  |20  per  ton  plus  3  to  7 
percent  increase  in  the  recovery  of  the  gold.  A 
saving  was  also  made  in  certain  cases  on  the  cost  of 
treatment.  The  following  list  includes  some  impor- 
tant companies  that  have  made  this  change: 

Tons  Metal 

Treated  Cont'd 

Oriental  Consolidated,  Korea 2400                Gold 

Alaska  Treadwell,  Alaska 3000                Gold 

North  Star,   California  3000                Gold 

Esperenza,  Mexico 3000                Gold 

Waihi,  New  Zealand 500  Sil.-Gold 

Frontino  and  Bolivia,  Columbia 150                Gold 

Goldfield  Consolidated,  Nevada 

(Preliminary  roast)   2400  Gold-Sil. 

Ivanhoe,  Australia   (Preliminary 

roast)    1950                Gold 

Golden  Horseshoe,  Australia   (Pre- 
liminary roast)    2000                Gold 

Oroyo-Brownhill,  Australia   (Pre- 

liminai-y  roast)    1000                Gold 

Lake  View  Consuls,  Autsralia, 

(Preliminary  roast) 1800                Gold 

The  cost  of  treatment  per  ton  at  the  above  plants 
varies  from  f2  to  |6,  while  the  recovery  of  the  pre- 
cious metals  is  from  90  to  07  percent.  The  success- 
ful treatment  on  the  spot  has  been  developed  during 
the  past  ten  to  twelve  years.  There  is  equally  as 
great  a  field  with  similar  acid-leaching  treatment  in 
the  case  of  zinc  and  copper  suli)hides,  and  I  be- 
lieve that  liydro-metallurgy  will  become  eventually 
as  important  to  tlie  zinc  and  coi)per  industry  as 
cyanidation  to  the  gold  and  silver  miners.  Present- 
day  smelting  metliods  of  extracting  zinc  and  copper 
from  table  and  flotation  concentrate  will  be  grad- 
ually replaced,  except  in  a  few  special  cases,  by  com- 
bined roasting  and  leaching,  |)roducing  electrolytic 
zinc  and  copper  direct  in  marketable  form. 

In  the  consideration  of  the  acid-leaching  process 
the  first  factor  is  the  character  of  the  concentrate. 
The  table  and  flotation  concentrates  obtained  from 


the  i)orphyry  copper  ores  at  Bingham,  Globe,  Ely 
and  Miama  should  lie  amenable  to  acid-leaching 
after  a  preliminary  roast.  This  concentrate  con- 
tains 10  to  I'S  iiercent  of  copper,  IG  to  23  percent 
iron,  -2  to  32  percent  sulphur,  and  18  to  28  per- 
cent insoluble,  and  with  the  exception  of  the  Bing- 
ham concentrate  there  is  no  appreciable  amount  of 
gold  and  silver. 

The  following  is  a  general  outline  of  the  treat- 
ment I  suggest  for  the  porphyry  copper  sulphides 
or  similar  material  amenable  to  acid-leaching.  No 
attempt  has  been  made  to  go  into  the  details  of 
roasting,  leaching,  and  electro-precipitation.  As  a 
general  rule  porphyry  concentrates  contain  prac- 
tically no  zinc,  lead,  silver  or  gold,  and  therefore, 
are  particularly  suited  to  roasting  and  acid-leach- 
ing. Copper  is  one  of  the  most  readily  soluble  of  all 
metals,  and  one  of  the  most  easily  precipitated 
electrolytically.  Small  amounts  of  zinc  present 
would  not  not  efl'ect  the  operation  materially.  The 
zinc  problem  lias  been  satisfactorily  solved  at  An- 
aconda. Where  gold  is  present  to  the  extent  of  |2 
to  |3  per  ton  of  concentrate,  as  in  certain  cases  at 
Bingham,  Utah,  acid-leaching  would  not  recover 
this,  and  it  is  questionable  if  smelting  could  be 
replaced  advantageously. 

A  multiple-hearth  mnft'le  roa sting-furnace  has 
l)een  successfully  employed  at  low  temperatures  for 
sulphate-roasting,  and  in  some  cases  as  high  as  80 
percent  of  tlie  copper  was  rendered  soluble  in  water 
as  sulphate.  The  total  soluble  copper  has  been  in- 
creased to  over  95  percent  by  the  use  of  a  wealc  acid- 
solution.  If  the  sulphides  are  roasted  so  as  to  make 
about  .50  percent  of  the  copper  soluble  in  water,  the 
remaining  cojiper  may  be  extracted  with  the  regen- 
erated acid  resulting  from  the  electro-decomposition 
of  this  metal.  For  every  pound  of  copjier  deposited 
l.")-!  pounds  of  acid  are  generated.  AVilh  sudi 
regenerative  methods  no  additional  acid  need  be 
jirovided  and  no  serious  fouling  of  solutions  is  likely 
to  occur.  The  Chile  ('opper  Co.  ort'ers  one  example. 
The  sulphurous  gases  from  a  roasting  furnace  liave 
been  apjilied  direct  to  the  wetted  crude  ore  as  a 
means  of  dispensing  with  the  usual  expensive  acid- 
making  plant.  The  sulphatizing  of  the  wetted 
roasted  sulphides  with  sulidinr  gases,  followed  by 
leaching  with  the  regular  solutions  from  the  plant, 
is  one  cheap  and  eft'ective  way  of  getting  the  copiier 
into  solution.  The  elimination  of  sulphur  from  the 
sulpiiides  is  accompanied  l)y  the  evolution  of  con- 
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siderable  lieat  j/SLMicrati'ii  during  ils  oxidation.  Con 
centrate  containing  as  low  as  15  ])eiTtMit  siil|)ii\ir 
has  been  roasted  to  a  certain  jioint  in  ninltiple- 
Iieartli  furnaees  witliont  the  addition  of  fnel  ]ii-e- 
liniinary  to  snieltiiijt.  On  concentrate  hijjli  in  sui 
phuf,  that  is,  from  lit)  to  oo  jjercent  tlie  roasted 
material  may  lie  reduced  as  low  as  7  to  9  percent 
siilphnr  without  the  use  of  fnel.  Kediiciug  this  7 
]iercent  down  to  I!  or  l!  jiercent  re(iuires  e.xtra  fuel. 
For  a  snlpliatizing  roast,  the  temperatnre  should 
not  exceed  (iOO  to  650  degrees  centigrade.  rop])er 
sul](hides  are  not  ]iart icularly  sensitive  to  high 
tenijieratures,  ami  if  sintering  or  fusion  occurs,  it 
is  impossible  to  get  a  satisfactory  extraction.  The 
])roduct,  when  well  roasted  for  acid-treatment,  will 
contain  from  -  to  :!  percent  of  sulphur  containing 
practically  all  of  the  co|)])er  in  the  form  of  oxide, 
some  sulphate,  and  the  iron  mostly  in  the  insoluble 
ferric  state.  The  Wedge  multi])le-hearth  type  of 
furnace  is  being  successfully  u.sed  for  the  chloridiz- 
ing-roast  of  silver  and  copjier  ores.  The  furnace 
may  be  fired  by  oil,  gas,  coal  or  wood,  if  a  more 
thorough  roast  is  desired  for  hydro-metallurgical 
work.  In  the  case  of  fuel  oil,  it  can  be  injected  into 
the  lower  finishing-hearths  as  desired.  If  solid  fuel 
is  used  the  enclosed  tire-box  type  nuiy  be  employed. 
The  fuel  consumption  with  wood  or  coal  usually 
varies  between  !)  and  K!  iiercent  of  the  weight  of  the 
concentrate,  when  roasting  to  less  than  one  per  cent 
sulphur  remaining  in  the  foi'in  of  sulphide.  In 
roasting  sulphides  down  as  low  as  7  to  10  percent, 
fuel  is  not  ordinarilj-  necessary.  At  Kalgooi-lie, 
Western  Australia,  the  following  results  were  ob- 
tained on  concentrate: 


Company^  Lake     View  „ .  '°^uiii       Ivanhoe 

Percent  sulphur  in 

Raw   Product     25-30 

"Sulphide"    sulphur 
percent  in  roasted 

product    0.35 

Wood  used  percent 

by   weight     9.8 

Furnace  used    Edwards 


35 


0.2(1 


27 


0.11 


16.0 
Murton 


14.0 
Edwards 


I  believe,  that  with  the  modern  Wedge  or  Mc- 
Dougall  furnace,  concentrate  of  copper  sulphide 
coidd  be  de-sulphurized  to  one-percent  "sulphide" 
sulphur  with  a  consumjition  of  (i  to  8  percent  by 
weight  of  wood  or  coal.  At  the  Goldtield  Consoli- 
dated, Nevatla,  nine  gallons  of  crude  oil  is  reciuired 
per  ton  of  concentrate  or  3.:?  percent  of  the  weight. 
The  raw  concentrate  contains  about  19  percent  sul 
phnr.  and  the  roasted  iirodnct  0.15  percent  sulphur. 
The  cost  of  roasting  sulphides  varies  from  55  cents 
(o  SI  ])er  Ion.  depending  upon  the  tonnage,  the  de- 
gree of  roasling.  I  lie  txpc  of  furnace,  the  fuel  used 
anil  otiicr  loc.-il  cDiiilil  ions.  At  l?\it1('.   .Moutaii.i.  anil 


at  (iarlield,  costs  have  been  as  low  as  :'>.")  cents  per 
Ion  foi-  incomplete  roasting  in  .Mchougall  furnaces, 
reducing  the  sulphuT-  down  to  7  percent  prior  to 
melting.  I  see  no  reason  why  the  cost  of  this  ])re- 
iiminary  operation  to  acid  leaching  witli  a  well  ile 
signed  roasting  |)lant  to  treat  200  tons  of  sulphides 
per  twenty-four  hours  would  not  a\-erage  about  (lO 
cents  per  ton  Ircaled.  Tiie  cost  of  .-i  modern  i-oast- 
ing-iplanl   of  the  Ivlwards,  Ixidyc,  or  \\'edi;('  ;iiid   .Me 


Electkoi.vtic  Diorosmox  of  Cdppiou 

Dougall    multiple-hearth    type,    will    vary    between 

«8()0  and   .«1,000   per  t laily  capacity   for  de  sul 

phuriziug. 

After  roasting  the  sulphides,  the  coppei-  shoidd 
be  in  the  form  of  sulphate  and  o.xide,  although  some 
sulphide  will  remain,  as  a  complete  roast  in  this 
particular  case  is  not  desired.  The  roasted  material 
is  then  treated  by  the  ordinary  sul|)huric-acid-leach- 
ing  process.  The  oxide  of  co])per  is  readily  soluble 
in  weak-acid  solution,  and  to  a  certain  extent  by  the 
ferric  stilphate  formed  by  air-agitation  of  the  pulj), 
and  by  the  electro-deposition  of  the  impure  coi>i)er 
solutions.  Cop])er  sulphate  is  practically  all  soluble 
in  water,  especially  when  some  acid  is  present.  After 
a  ]iroper  roast  it  is  an  ea.sy  matter  to  get  the  co])i)er 
into  solution  very  completely:  but,  as  all  metal- 
lurgists, know,  the  most  dilKcult  part  of  the  pro- 
cess to  precipitate  the  metal  efficiently  and  eco- 
nomically into  a  marketable  form.  Most  of  the  im- 
provements in  the  future  will  be  in  the  electrolytic 
deposition  of  copper  from  these  complex  solutions. 
Considerable  advancement  had  been  made  with  this 
at  Anaconda,  New  Cornelia  and  at  Chmiuicamata. 
Chile.  If  there  is  lime  in  the  original  ore,  it  will 
not  be  present  in  the  concentrate  in  injniions 
amounts.  The  same  is  largely  ti-ne  with  other  im- 
purities which  usually  cause  a  loss  of  acid  and  also 
ciMitamiuate  .iml  I'onl  the  electrolyte,  <-ausiug 
Iroulile  in  the  electrolysis  and  proilncing  ini]pnre 
roiiiier.      1    reali/.e   that    it    is   mil    all    snioolli    sailing 
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A  number  of  12  1-2  ton  piles,  about  20  feet 
long,  were  driven  under  all  tlie  piers,  and  10,  Kl,  and 
15  ton  piles  were  driven  under  the  abutments. 

The  next  step  consisted  in  placing  all  the  requir- 
ed piles  within  the  cofferdam.  Figure  7  shows  a  pile 
in  process  of  being  driven  and  the  remainder  of  the 
piles  leaning  against  the  sheeting.  Inasmuch  as 
sand  only  was  encountered  in  the  bottom,  it  was  an 
easy  matter  to  drive  the  piles  with  the  aid  of  a  water 
jet  having  a  pressure  of  100  pounds  per  square  inch. 


off  is  the  length  wiiich  determines  Ihe  amount  paid 
the  couti-actor  for  piles  driven. 

Next,  tlie  rectangular  form  for  the  footing  was 
built  up  within  the  cofferdam.  The  bottom  around 
the  piles  was  then  excavated  to  about  four  inches 
below  the  flooring  level  and  completely  covered  with 
a  four  inch  layer  of  large  rock,  with  the  exception  of 
a  small  channel  through  the  middle  which  served 
as  a  drainage  way  for  the  water  seeping  into  the 
dam.    The  water  then  ran  into  a  pit  at  one  end  of 


Referring  again  to  Figure  7,  the  vertical  length  of 
pipe  seen  next  to  the  leads  of  the  pile-driver  is  the 
"jet."  Technically,  the  jet  is  the  stream  of  water 
issuing  from  the  nozzle  at  the  end  of  the  pipe.  The 
jet  is  placed  a  few  inches  from  the  pile  and  both  go 
down  simultaneously.  After  watching  the  manner 
in  which  they  slip  into  the  ground,  one  would  think 
that  the  piles  could  sustain  no  load  whatever,  but 
after  the  last  foot  has  been  driven  with  a  hammer, 
the  penetration  after  a  wait  of  five  minutes  would 
be  less  than  one-fourth  inch  with  a  22.50-lb.  hammer. 
Figure  9  shows  the  piles  at  the  bottom  of  the  coffer- 
dam, after  being  driven.  The  tops  were  then  cut 
off,  so  that  the  piles  would  have  a  penetration  of 
nine  inches  into  the  bottom  of  the  footing.  It 
might  be  added  that  the  length  of  the  pile  after  cut- 


the  dam,  from  where  it  was  pumped  outside.  Sev- 
eral boards  were  placed  over  the  afore  mentioned 
channel  and  the  entire  bottom  was  then  covered 
with  a  layer  of  tarpaper,  through  which  the  jiiles 
penetrated  nine  inches.  The  pier  footing  was  then 
l)oured. 

After  the  footing  had  hardened  sufficiently,  the 
forms  for  the  shaft  of  the  pier  were  placed.  These 
forms  were  made  of  one-inch  boards  braced  with 
2  inch  by  6  inch  uprights  on  2  foot  centers,  as  shown 
in  Figure  8.  The  forms  for  the  flrst  three  piers  had 
been  wired  together,  but  the  wire  had  not  proved 
entirely  efficient,  so  in  the  fourth  pier,  the  forms 
were  tied  together  with  one-half  inch  round  steel 
rods  spaced  on  three-foot  centers.  These  wei-e  very 
satisfactory,  for  they  made  the  placing  of  the  con- 
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Crete  easier  ami  iiicvciiteil  Imlges  from  developiug. 
Figure  S  also  siiows  tlic  method  of  iioiiiiug  tin;  piers. 
Tlie  derrick  lifted  the  V-buckets  of  concrete  from 
the  track  above  and  swung  them  out  into  plaie 
above  the  forms  where  they  were  discharged.  Figure 
1  shows  the  train  of  buckets  being  loaded  at  llic 
mixing  plant,  prior  to  being  sent  out  to  the  pier. 

After  the  pier  shaft  was  poured  and  had  harden- 
ed, the  forms  were  stripped  olf  and  the  forms  for 
tlie  cap  wore  set  up.    Tn  Figure  '2  may  be  seen  three 


wore  al>oul  2  1-2  feel  abovi'  the  bridge  level  and  the 
derrick  moved  over  a  framework  al>ove  them.  After 
tlie  piers  were  poured  the  falsework  piles  had 
satisfied  the  demands  of  the  derrick,  so  the  tracks, 
stringers  aud  heavy  timbers  were  removed  from  the 
.'!  inner  piles  and  they  were  cut  off  to  the  level 
shown  in  l*"'igure  2,  and  tlie  forms  for  the  girders 
were  bnili.  In  order  to  do  this  8  inch  by  8  inch 
timbers  were  laid  tr:insversely  across  the  tops  of  the 
piles.      Tliicc    rows    of    .stringers,    one    under   each 


r 
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piles  directly  adjacent  to  the  siiaft  of  the  pier.  They 
are  not  driven  iuin  the  river  bdttonr.  hut  aii'  mere- 
ly resting  on  the  footing  of  the  pier.  There  are  also 
three  more  piles  on  the  otlier  side  of  the  pier  in  a 
similar  position.  The  form  for  tlie  cap  was  btiilt 
upon  these  piles  and  the  cap  was  then  poureil — this 
completed  the  pier. 

From  a  previous  paragra))!!.  you  may  have  uli 
taiued  the  impression  that  all  the  jiiers  and  abut- 
ments were  finished  before  any  of  the  super-struc- 
ture was  poured.  This  was  not  the  case  however. 
The  first  span  was  poured  liefore  the  third  pier  was 
completed  and  liy  the  time  the  south  abutment  was 
finished,  four  of  the  spans  had  been  poured.  The  ])r() 
cedure  for  each  span  was  identical.  As  yoti  will 
remember,    the    falsework    piles    when    first    driven 


girder,  were  then  laid  down  longiludiimlly.  2\ext 
came  2  inch  by  (J  inch  plaidis,  flat  side  down,  which 
were  laid  tratisverscly  across  the  stringers.  These 
can  be  seen  in  Figure  2,  protruding  from  beneath 
the  gilders  already  poured.  On  top  of  these  planks, 
the  girder  forms,  consisting  of  1  inch  boards  were 
built.  Figure  2  also  gives  some  idea  of  the  manner  in 
which  this  was  done.  A  track  as  shown  in  Figure 
10  was  now  iilaced  down  the  ceuter-line  of  the  bridge 
about  2  feet  above  the  tloor  level,  and  the  concrete 
was  carried  out  in  si(le-(luiii|i  cars,  and  chuted  down 
into  the  girders. 

Two   days   elapsed    between    the    ixmring   of   the 
girders  and   the  floor  slab.     In   this  interval,   the 
forms  for  the  floor  slab  were  comiileted  and  the  floor 
(Continued  on  Page  46) 
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Hitli  the  acid-leaching  process  and  especially  with 
the  electric  precipitation,  but  I  do  say  that  the  prob- 
lems are  no  more  complex  and  difficult  than  with 
the  cyanide-gold  leacliing  ]>r(icess,  which  during  the 
past  thirty  years  has  been  perfected  to  a  high  point. 
There  are  no  such  complex  solutions  to  deal  with  as 
compared  with  those  resulting  from  cyaiiideleach- 
ing  of  mixed  sulphide-gold  ores. 

At  the  present  time  the  electrolytic  prticess  on 
the  spot  for  the  recovery  of  99.95  percent  copper 


slinif  will  not  give  the  best  results.  The  presence 
of  slime  is  detrimental  when  it  goes  above  this 
amount,  and  the  extraction  will  gradualy  fall  off 
as  the  amount  of  slime  increases.  The  most  efficient 
anil  profitable  method  for  leaching  roasted  concen- 
trate finer  than  I.IO  mesli  would  be  air-agitation  of 
the  acid  pulp  of  a  consistence  of  one  to  two,  or  one 
til  three,  in  Dorr  agitators  with  .">  to  H)  percent  acid 
solution,  and  with  counter-current  decantation  in 
a  sei-ies  of  Dorr  Tiiickeners.     A  water  wash  would 
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lioiii  acid  solutions  otters  ecouounc  possibilities, 
especially  when  one  considers  the  i)resent  cost  of 
transporting  and  remelting  blister  copi)er  into 
anodes  and  refining  these  at  the  Atlantic  ("oast 
refineries.  The  regeneration  of  the  acid  s(dveut  to 
a  large  extent  is  a  most  imj^ortant  consideration. 
Sidphate  solutions,  resulting  from  acid-leacliing 
in  practice,  will  require  a  voltage  of  about  1..")  to  :'.. 
with  a  current  density  of  .">  to  \'l  amperes  per  square 
foot.  In  practice  it  lias  been  found  that  o7ie  to  two 
pounds  of  copper  will  be  deposited  ]ier  l^ilowatt- 
hour,  regenerating  the  acid. 

With  concentrate  containing  considerable  slime 
and  material  finer  tlian  200  mesh,  tlie  ordinai-y 
sand-percolation  treatment  in  vats  would  not  give 
a  satisfactory  extraction.  It  has  been  found  on 
the  Kaud,  South  Africa,  and  in  other  jilaces,  that 
a  sand-charge  containing  nnire  than  2  to  :'.  percent 


lie  useil  in  the  last  thickener.  I  tliink  that  there 
would  not  be  any  need  of  a  vacuum  or  pressure- 
filter  at  the  end  of  this  operation  for  removing  the 
last  traces  of  dissolved  cojiper.  This  part  of  the 
operation  wonld  be  identical  with  the  latest  practice 
in  cyanide  counter-current  decantation  which  has 
proved  so  successful  on  gold  and  silver  ores.  For 
treatinj;  tiie  liea\y  material,  coar.ses  than  150  mesli. 
we  iiave  tiie  Don-  agitator,  followed  by  the  niultiple- 
ilesk  wasliing  classifier,  which  is  suitable  for  coun- 
ter-current leacliing  and  wa.shiug.  A  four  or  five- 
deck  macliine  could  be  used  for  this  purpose  or 
several  Don-  ("lassitiers  operating  in  series.  All 
iiKiiliiiit'i  V  Msed  in  leaching  must  be  acid-]proof. 

("lists  of  construction  of  a   ]ilant  varies  largely 
in   liitterent  parts  of  the  Tnited  States.  dei»endiug 
niinii  the  cost  of  material.  trausjMirtation.  labor,  and 
(Continued  on  Page  44) 
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Station  WHli  is  the  hroadcastiug  station  of  rlu' 
Sweeney  -\.utoniotive  and  Electrical  School  of 
Kansas  City,  ilo.  It  is  (lesi<j;nate<l  as  a  "Class  B" 
station,  indicating  that  it  is  one  of  tlie  liighei-  pow- 
ered and  better  equipped  stations,  being  required  to 
conform  to  sti-ict  governnieiit  i-egnlations  as  to  the 
type  and  (|uality  of  the  broadcast  ninsic  and  sjieech. 

In  considering  WHH.  it  is  convenient  to  divide 
the  e(|uipnient  into  three  parts: 

Antenna  System.  Power  IMant  and  Studio. 

Aiitcinia — The  antenna  is  supported  by  two  steel 
towers  of  the  latticeil.  self-supporting  type.  These 
towers  are  17r>  feet  higli.  located  on  the  top  of  the 
Sweeny  Building,  making  tiie  total  height  ;)0.5  feet. 
The  antenna  itself  is  of  the  4  wire  T"  Xyye.  that  is. 
the  lead-in  drops  from  a  point  miilway  l)etween  the 
two  ends.  Each  wire  is  composed  of  :.'l  strands  of 
No.  --  ]ih(isphoi-lircui/.e  wire,  twisted  together  to 
form  a  caliie  of  considerable  strength.  The  lead-in 
is  in  the  form  of  a  cage,  the  twelve  wires  forming 
it  being  equally  spaced  around  the  circumference  of 
one-foot  copper  rings  that  are  sjiaced  at  intervals  of 
li.")  feet.  As  the  lend-in  approaches  the  building,  the 
wires  are  bunched  into  a  cable  that  is  taken  into 
llie  liuililiiig  by  means  of  a  large  insulating  bushing. 

A  countei'iioise  is  used  instead  of  the  ordinary 
ground  connection,  having  the  apjiearance  of  an- 
other antenna  located  below  tJie  regular  antenna. 
It  is  used  instead  of  a  ground,  due  to  ijie  fact  that 
it  lowers  the  resistance  of  the  antenna  circuit,  giv- 
ing a  greater  ]iower  oniimt  from  a  given  equipment. 

It  is  made  up  of  nine  wires  100  feet  long,  spaced 
two  feet  apart :  the  lead-in  is  taken  from  one  end  in- 
stead of  the  middle  as  it  was  in  the  antenna.  The 
counterpoise  is  suspended  between  the  two  towers 
at  a  point  1.10  feet  below  the  antenna.  A  winch  of 
the  geared  tyjie  at  the  base  of  each  tower  carries 
the  steel  cable  wliicli  holds  the  antenna  in  place. 
Tliese  winches  make  it  ](ossii)le  for  one  man  to  lower 
the  antenna  for  rejiairs.  if  necessary. 

I'fiirir  I'Idiit — Tile  transmitter  is  a  siaudard 
Type  1  .\  Badiiqihone  Transmitter  niamifactured 
by  the  AA'esiern  I-^lectric  Co.  Tlie  set  proper,  wliich 
consists  of  tiiree  jianels.  is  incated  in  ilie  (ipcraling 
room,  shown  in  Fig.  I. 

The  railio  panel,  containing  the  ajiparalus  for 
the  generation  and  modulation  of  the  radio  wa\e. 
is  shown  on  the  right  of  the  picture.  Tlie  panel  is 
divided   into  three  sections,  or  s!iel\-es.     The  lower 


shelf  contains  the  connect ion-ltoard  and  a  lilter  .sys- 
tem which  removes  the  pulsations  in  the  direct  cur- 
rent that  sujiplies  the  power  necessary  for  the  oper- 
ation of  the  vacuum-tubes  in  the  njqjcr  shelf. 

The  middle  shelf  liolds  the  coils,  inductances, 
and  condensers  necessary  for  the  regulation  of  the 
l)ower  and  wave  length  of  the  emitted  wave.  It 
alsii  holds  a  I  hue  relay  which  prevents  the  operator 
from  apiil.\iug  the  plate  voltage  to  the  tubes  until 
the  filaments  have  been  lighted  for  at  least  1.")  sec- 
onds, Therel)y  gieatly  increa.sing  the  useful  life  of 
the  filaments. 

The  top  shelf  contains  the  vacuum-tubes,  which 
are  the  heart  of  any  broadcasting  station.  The  tubes 
are  "Western  Electric,  types  L'12-A  and  i'll-A.  The 
-12-A.   of   which    there  are   four,   are   rated   at    L'.IO 
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Fig.   1 — Raiuo  Opkkatixg   Room 

watts  output.  Two  of  these  tubes,  known  as  oscilla 
tors,  generate  the  radio  wave,  at  a  wave  length  of 
-HI  meters,  and  at  a  jiower  of  500  watts.  The  other 
two  iMl-'-A  tubes,  known  as  modulators,  modulate, 
or  moidd  the  radio  wave  at  speecli  fre(iuencies.  The 
smaller  tube,  type  211-A,  is  rated  at  50  watts  and 
is  u.sed  as  a  speech-am])llHer  tube,  its  function  be- 
ing the  building  uj)  or  amplifying  of  the  speech  or 
music  that  is  received,  from  the  speech-amplilier 
panel,  which  will  be  described  later.  On  toj)  of  the 
|)anel  is  a  condenser  and  an  automatic  change-over 
switch.  The  condenser  is  a  l>ubilier  mica  insida- 
tion  tyi)e  and  is  used  as  a  series  condenser  in  the 
antenna  circuit  to  reduce  the  wave  length,  in  order 
to  lower  if  to  411  meters  or  below.  The  change-over 
switch  autonuitically  disconnects  the  antenna  from 
the  receivinjr  set  and  connects  it  to  the  broadcast- 
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ing  set  as  soon  as  the  main  power  switch,  starting 
the  motor  generator  set,  is  tlirown.  The  antenna 
lead-ill  is  connected  to  the  change-over  switch,  and 
may  be  seen  where  it  goes  through  the  ceiling,  in- 
.sulated  Itj'  a  large,  sipiare,  bakelite  plate.  On  the 
front  of  the  panel  are  four  meters  for  reading  the 
antenna  current,  oscillator  plate  current,  modulator 
plate  current  and  the  oscillator  grid  current.  There 
are  also  two  dials,  one  for  adjusting  the  wave 
length,  the  other  for  controlling  the  power  input  to 
the  i)late  circuit  of  the  tubes. 

The  panel  on  the  left  is  the  speech-aniiditier 
panel.  This  amplifier  is  a  three  stage  power  ampli- 
fier u.sed  to  increase  the  current  received  from  tlic 
microphone,  which  is  lused  to  i)i(k  u]i  fhe  speech  or 
the  music  being  plaved  in  the  sliidio  or  at  outside 
points.  Also,  there  is  a  telephone  switchboard  of 
ten  lines,  connecting  the  station  with  difleieiit 
points  throughout  the  city  in  order  that  interesting 
speeches,  church  services,  concerts  and  other  good 
entertaining  matter  may  be  liroadcast  without  the 
use  of  the  studio.  Tii  broadcasting  from  outside 
points,  another  speecli-am]ilitier  is  used  to  amplify 
tlie  sjieech.  music,  etc.,  before  it  is  sent  to  the  station 
over  the  telephone  line.  This  is  done  in  order  that 
the  volume  of  the  noises  in  the  telephone  line  will 
be  negligible,  as  compared  to  that  of  the  material 
to  be  broadcast,  thus  iiii])ioving  the  ipiality  of  tlu' 
transmission. 

The  panel  in  the  back-center  of  the  picture  is  the 
power  jianel.  This  ]iaiiel  contains  the  switches  and 
the  automatic  starter,  necessary  for  the  starting  of 
the  motor-generator,  and  the  field  rheostats  for 
tilament  and  plate  generators.  A  circuit-breaker  is 
|)rovided  to  protect  the  high-voltage  generator,  also 
voltmeters  to  read  the  voltage  of  both  generators. 

On  the  center  of  the  table  is  .seen  a  round  metal 
instrument,  the  microphone,  which  is  used  to  pick 
up  the  speech,  music,  etc.  The  microphone  is  one 
known  as  a  double  button  transmitter.  It  has  ,i 
single  diaphgram  ;  but,  instead  of  the  usual  single 
cup  containing  the  carbon  granules  necessary  for 
its  operation,  it  has  two,  one  on  either  side  of  the 
diaphgram.  This  construction  is  to  enable  it  to 
pick  up  from  both  sides  eijually  and  to  inci'ease  the 
sensitivity. 

The  motiu'-generator  is  an  "Eck"'  make  and  is 
located  in  a  room  adjoining  the  operating-room.  It 
is  mounted  on  a  bed  of  felt  padding  to  reduce  the 
vibration  to  a  minimum,  as  the  ab.sence  of  extran- 
eous noises  is  very  necessary  in  the  efficient  opera- 
tion (tf  a  broadcasting  station.  The  motor  is  a  5 
H.  P.,  220  v.,  3  phase,  induction  motor,  run  from 
the  city  power  supply.  The  high-voltage  generator, 
which  is  located  next  to  he  motor,  is  of  the  double 
commutator  type,  developing  SOU  V.  at  each  commu- 


tator, or  l.fiOO  y.  altogether.  This  furnishes  the 
direct  current  for  the  plates  of  the  tubes.  The  low- 
voltage  generator,  in  the  background,  develops  Ifi 
V.  I>.  ('.  and  is  used  to  light  the  filaments  of  the 
tubes.  The  motor  and  the  two  generators  are  joined 
together  by  flexible  couplings  attached  to  their 
respective  shafts. 

Studio — The  studio,  the  room  from  which  most 
of  the  liroadcasting  is  done,  is  located  on  the  tenth 
rtoiu-  of  tIu>  building  and  adjoins  the  o|ierating 
room;  it  is  rather  uiiiiiue  in  construction.     It  has  a 
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room  20  feet  by  2.")  feet,  with  a  \i  foot  ceiling,  as 
is  shown  in  Fig.  2.  The  walls  are  lined  with  three 
layers  of  cotton-flannel  cloth,  with  a  quarter  inch 
air  s[r,ice  between  each  layer,  and  then  covered  with 
red  \elvet.  This  is  done  to  prevent  edioes  from  be- 
ing present,  which  would  greatly  lower  the  quality 
of  the  broadcasting.  The  ceiling  is  treated  in  the 
same  manner,  excei)t  that  it  is  covered  with  grey 
velvet.  The  cornices,  columns,  frames  and  door  and 
window  casings  are  finished  in  Caan  Stone  effect. 
Receptacles  are  provided  in  the  baseboard  so  that 
the  micro]ilione  may  be  plugged  in  at  different  posi- 
tions ill  the  room  for  various  classes  of  announce- 
ments, solos,  or  orchestrations.  A  reception  room, 
furnished  like  a  Japanese  garden,  is  pro\ided  for 
the  convenience  of  the  artists  iii)pearing  on  the  pro- 
gram. 

Summarizing,  the  operation  of  the  station  is  as 
follows:  the  microphone.  situate<l  in  the  studio  or 
broadcasting  point,  picks  u]i  the  sound  waves  and 
converts  them  into  electrical  energy,  which  is  sent 
through  the  speech-amplifier  and  intensified,  thence 
to  the  radio  panel  where  it  is  converted  to  radio 
waves,  modulated  at  speech  fre(|uencies,  and  then 
sent  ii]i  to  the  antenna,  where  it  is  radiated  into 
the  ether  in  all  directions. 

(Continued   on  Page  49) 
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-V  large  iimiilK'r  "i  at'ro[)laiu's  were  on  liaml  Inr 
till'  International  Air  Races  at  Hriilgeton,  Missonri. 
on  October  first.  The  air  was  foggy  and  it  had  lieen 
raining  so  that  aerial  demonstrations  were  out  of 
order.  Though  the  tield  was  a  sea  of  nuul  on  the 
siiiface.  the  preparations  had  heen  so  thorough  that 
the  soft  top  laver  of  loam  had  been  removed;  mak- 
ing it  possible  for  sliips  to  land  and  taxi  to  tlu' 
many  lines  on  tlie  hard  day  under  tlie  thin  mud. 
The  Held  was  in  excellent  condition  for  the  iSt.  Louis 
events.  These  events  were  postponed  only  three 
days  thanks  to  the  removal  of  the  surface  soil. 

The  first  day  of  the  races  at  the  St.  Louis  Field, 
as  the  place  was  named,  marked  the  last  day  of  the 
"On  to  St.  Louis  Race."  This  was  a  race  of  the 
ships  coming  from  distant  places.  The  winner, 
Ca.sey  Jones  of  (rardeii  City,  Long  Island,  in  a  Cur- 
tiss  Oriole,  was  so  judged  on  milage,  small  horse 
power  and  passengei's.  The  second  man  came  from 
North  Dakota,  alone.  The  third  man.  Meyer,  from 
Chicago,  came  non-stop  with  a  total  of  five  people 
in  a  small  90  H.  V.  Heath  "Favorite." 

Among  the  several  hundred  ships  which  lined 
two  sides  of  the  field  for  a  mile's  distance,  in  rows 
of  five  and  six  deep  were  many  record  planes.  The 
78  foot  wing-span  Fokker  Monoplane,  of  trans-con- 
tinental fame,  and  its  twin  ship  were  sidijects  of 
interest  to  tiie  thoiisands  who  visited  the  tield.  The 
racers  which  were  in  last  year's  I'nlitzer  Race  were 
in  their  hangars  with  new  paint  and  minor  changes 
intended  to  increase  their  sjieed.  The  ship  which 
made  the  attempt  at  the  trans-continental  trip  in  a 
more  dashing  fashion — "daylight  to  dark" — was 
among  the  silvered-wing  ships  in  the  line.  Three 
large  navy  torpedo  ])lanes  ca|iable  of  drojijiing  a 
torpedo  and  then  spee<ling  away  at  K!i)  miles  per 
hour,  showed  that  the  navy  is  up-to-date.  The  siiip 
in  which  JIajor  Schroeder  of  Chicago  and  Lieut. 
McReady  made  their  famous  altitude  flights  was 
still  a  capable  iterformer.  Another  ol<l  altituili- 
machine,  the  Curtiss  A\'as))  triplane,  was  entered  in 
the  races  despite  some  jirofest  as  to  its  specifica 
tions. 

.Another  notable  ship  came  rolling  into  the  (ield 
throwing  mnd  in  every  direction.  A  door  in  the 
side  of  the  Ixxly  o]ienei|  and  four  [)eo|ile  in  clean. 
full  dress  clothes  ste]pped  out.  Two  of  the  (larty 
were  women.  One  of  them  asked  the  press  photo- 
grapher, who  was  l)egging  for  ilata  foi'  the  iiictures 
which  he  had  snapped,  "Wliy  all  of  this  ]Miblicity ? 


We  ne\('r  received  this  much  when  we  flew  to  New 
York  and  back  I"  The  fifth  person,  the  pilot,  said 
that  they  had  just  come  from  Chicago  in  '2  hours 
and  .">.■)  ndnntes.  Tills  plane  was  a  lireguet  all  metal 
plane  which  had  flown  to  St.  Louis  earlier  iu  the 
summer  witli  four  members  of  the  Illinois  .Model 
Aero  Club  who  made  their  entry  in  the  Mulvihill 
Model  Trophy  Race  at  that  time.  Mr.  Charles 
Dickinson,  the  owner  of  the  ship,  is  the  oldest  pilot 
iu  the  United  States.    He  is  (i.l  years  old. 

The  uavy  easily  won  the  Pulitzer  Race  and 
established  a  new  world's  speed  record  for  the  dis- 
tance. The  speed  was  about  e<inal  to  the  record 
speed  over  the  faster  one  kilometer  and  three  kilo- 
meter courses.  The  dashing  colors  of  the  ships  were 
iu  keeping  with  the  ]irojectile-like  speeds  which  the 
electric  timers  indicated.  A  most  peculiar  phenom- 
enon was  very  itronounced  in  the  sound  of  the  aero- 
planes as  they  passed  overhead.  The  sound  seemed 
to  come  from  a  great  distance  behind  where  the 
ships  actually  were.  The  great  power  on  such  small 
ships  enabled  them  to  climb  almost  vertically  for 
a  thousand  feet  or  more. 

The  bright  red  of  the  700  horsepower  Wright 
Xavy  racers  gave  them  a  beautiful  appearance  as 
they  hurtled  along  and  turned  the  pylon  in  front 
of  the  timers"  stand.  The  "Blue-Streaks"  is  what 
the  local  pilots  named  the  Curtiss  Navy  Racers 
which  won  the  race.  All  of  the  racers  which  show- 
ed any  speed  at  all  were  eipiipped  with  corrugated 
sheet  brass  radiators  which  fitted  around  the  wing 
contour  without  adding  any  of  the  usual  ]>arasite 
resistance  which  common  types  of  radiators  have. 
The  \'erville  Siierry  monoplanes  have  a  chassis 
which  the  pilot  could  reel  up  into  the  body  to  cut 
down  resistance.  Woe  be  nuto  the  pilot  if  he 
should  attempt  to  land  without  lowering  his  wheels. 
Most  of  the  speed  "pianes  were  ei|ui]ii)ed  with  hard 
aluiniimm  propellers.  The  "Blue  Sti-eaks"  had  no 
shock  absorbei's  on  tlieir  llimsy  looUiiig  chassis  since 
the  wlu>els  tlieinsei\-es  had  lieeu  designed  to  fake  the 
shocks.  The  Navy  was  taking  no  chances  on  i>arts 
of  the  engines  being  lain]iered  with — on  the  cowls 
of  one  shi]).  there  were  ten  Vale  locks  installed. 

One  of  the  most  interesting  features  of  the  races 
was  the  .Muixihiil  Jlodel  Race.  Thirty-four  entries 
were  made  in  this  race  and  all  were  present  when 
the  race  stai-ted.  These  models  snr]n-ised  the  jieople 
of  St.  Louis  who  had  tinned  out  along  with  the 
(Continued  on  Page  45) 


TuE  MoxrME>;T  of  Leonardo  Brv.vi 


The  Monument  of  Leonardo  Bruni 

1->UNKST    PlrKKRINC.    "I'd 

Till  dniirinij  n  iirndiK-i  d  mi  the  (ipijositr  iiiii/r  i.s  the  irdvk  nf  Mr.  I'nirsI 
Pirkrriiif/,  '20.  irlio  iron  thr  I'Ujni  SrhoJiirshii)  in  the  siiriii;/  of  IU2I.  Tlir 
irork  iirrsrntrd  is  anc  of  Mr.  I'ickrrinij'x  rinoi.s.  irliich  arc  cmisidcri'd  onion;/ 
thr  iinr.<!t  rrrr  i)ntditced  by  holder.^  of  tlir  I'Jyni  Schohirsliiii.  lirloir  Mr. 
Pirkrriiif/  gires  n  .short  ilrscri/ition.  and  a  brirj  arroiint  of  the  history  of 
thr  monument. — EiaxoK. 


The  iiu)imiiieut  jiicturetl  on  the  itreeeeding  [lage 
is  one  of  the  most  pleasing  and  interesting  exani])les 
of  Italian  Renaissance  architecture  that  awaits  the 
traveler  looking  fen-  beautiful  details  of  tliat  period. 
It  is  to  be  found  on  the  right  aisK'  of  the  liiuri-li 
of  Santa  Ooce.  in  Florence.  It  was  executed  by 
Hern  Kossellino  in  nteniorv  of  the  Italian  states- 
man. Leonardo  Bruni,  wlio  died  in  1444. 

This  monument  is  composed  chiefly  of  white 
marble,  now  mellow  with  age,  with  some  variation 
introduced  by  the  use  of  color.  The  lower  meudier 
of  tlie  base  is  dark  green  marble:  tiie  tiiree  ]ianels 
behind  the  figure  are  red  ]ior|ihry:  the  capitols, 
frieze,  and  arch  bear  traces  of  gill  :  and  the  shield 
at  the  to]i  furuislies  a  climax  with  its  red  and  gold. 

The  width  of  the  iiionuuient  at  tlie  lia.se  is  aji 
proximately  ten  feet  ami  it  is  nearly  twenty-four 
feet  high.     It  is  ])laced  against  tlie  wall  of  the  aisle 


and  stands  as  a  masterpiece  of  ItJilian  art  amid  the 
many  other  monuments  and  tombs,  with  which  this 
old  18th  century  cliurch  is  filled.  Being  an  early 
example  of  that  beautiful  style,  it  influenced 
designers  of  that  period  and  of  more  recent  times 
with  its  proportions  and  delicate  carving.  Across 
the  nave  of  this  church  is  another  monunuuit  of  this 
period  almost  the  same  in  arrangement  and  detail. 
Throughout  Italy  one  can  find  motive  so  nearly  like 
the  one  pictured  that  it  is  easy  to  guess  tlie  source. 
The  work  of  measuring  tiiis  work  of  arciiitecture 
was  simi)le.  Armed  with  a  'permisso""  to  study  and 
sketch  in  the  museums,  etc.,  which  is  to  be  .secured 
ill  Home  from  the  ilinister  of  Fine  Arts,  one  has 
access  to  tlie  works  of  art  in  Italy.  Artists  and 
architects  are  jilentifnl  in  that  country,  but  the 
curiosity  of  Italian  pi>o]de  never  wanes.  Where  you 
see  a  crowd,  tiiere  y<ni  can  usually  find  someone 
sketching  m-  measuring. 


The  Plym  Scholarship 


The  generosity  of  Francis  .1.  I'lyni.  graduate  in 
Architecture  from  the  University  of  Illinois  in  the 
class  of  1S!)7.  has  made  possible  the  annual  oppor- 
tunity for  a  graduate  of  the  Department  of  Archi- 
tecture to  continue  his  studies  abroad.  The  value 
of  the  fellowshii)  is  one  thousand  dollars  which 
must  be  u.sed  for  one  year  of  travel  in  Europe  for 
study  of  architecture.  The  award  is  made  upon  a 
competitive  basis ;  tlie  only  recjuirements  for  eligi- 
bility are  that  the  candidate  be  a  grailuate  of  the 
Department  of  Architecture  of  the  University  of 
Illinois  and  under  thirty  years  of  age. 

The  competition  ciuisists  of  a  jireliiiiinary  and 
final  exercise  in  architectural  design.  The  prelim- 
inary design  is  open  to  all  who  are  eligible  and  have 
tiled  the  reipiired  ajiplication  :  it  consists  of  a  jn-ob- 
lem  to  be  executed  in  a  ]ieiiipd  of  live  days.  The 
Fellowshi]!  rdiniiiiltee  selects  the  four  best  designs 


submitted  in  this  preliminary  exercise,  and  the  fiu.il 
exercise  is  limited  to  tlic  .inthoi-s  nf  the  designs  Ilms 
selected. 

The  final  exercise  is  a  further  development  of  the 
preliminary  problem  and  is  executed  in  a  period  of 
about  five  weeks.  The  com])etitors  are  permitted 
to  do  their  work  locally,  but  a  statement  is  reipnred 
to  the  eft'ecl  that  the  designs  submitted  in  liiilh 
exercises  are  the  comjietitiu-'s  own  conception  and 
that  the  drawings  are  the  woi'k  of  his  own  hand 
done  inde])eiidciiily  of  any  school,  atelier  or  archi- 
lect's  oll'ice. 

The  committee  selects  the  best  design  submitted 
in  the  tinal  exercise  and  recommends  its  author  to 
the  Trustees  of  the  University  for  a]ipointment  to 
the  fellowshiii.  When  tlie  (|uality  wai'rants  furlher 
grading.  First  .Meiilion  and  Second  .Mention  are 
(Continued  on   Page  45) 
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An  Alumni  Gallery 

During  a  recent  disois.sion  in  which  a  number  of  seniors  were  talcing  part,  someone 
mentioned  tlie  fact  lliat  a  certain  well  known  engineer  was  an  Illinois  graduate.  Nearly 
all  of  the  other  men  who  were  present,  revealed  their  ignorance  of  the  statement  in  the  cries 
of  surprise  and  gratification  which  they  uttered.  Any  well  informed  observer  of  the  gather- 
ing might  have  given  vent  to  exclamations  of  disgust  and  chagrin,  for  the  man  mentioned  was 
truly  a  leading  figure  in  the  engineering  world  and  certainly  the  students  of  his  alma  mater 
should  have  known  him. 

The  above  incident  only  serves  to  illustrate  how  true  it  is  that  the  students  do  not  know 
the  big  engineers  who  are  alumni  of  the  College  of  Engineering.  However,  the  students  are 
not  entirely  to  blame  for  their  ignoi'ance,  for  they  are  not  given  many  opportunities  to  know 
who  the  more  successful  of  the  alumni  are.  At  some  other  universities  the  halls  of  the  engi- 
neering buildings  are  lined  with  photographs  of  the  more  prominent  alumni,  and  below  each 
photograph  is  printed  a  line  or  two  telling  a  little  about  the  man  and  the  work  which  he 
has  done.  As  a  result  the  men  at  these  universities  know  their  alumni.  They  take  no  little 
pride  in  the  collection  and  they  eagerly  point  out  those  who  are  the  greatest  and  best 
known  in  the  profession.  Doubtless  the  photographs  serve  as  an  inspiration  to  many,  and 
probably  they  have  kindled  anew  the  tires  of  ambition  in  the  hearts  of  many  student  engi- 
neers. 

Our  Engineering  Hall  would  take  on  a  new  light  for  all  of  us  if  the  photogra^jhs  and  a 
word  or  two  of  the  history  of  our  prominent  alumni  were  liung  on  its  walls.  Such  a  step 
should  be  considered  by  the  faculty  of  the  College  of  Engineering  at  once,  as  it  is  only 
through  the  faculty  that  such  an  undertaking  could  l)e  successfully  brought  about. 

All  of  the  students  want  to  have  a  knowledge  of  the  alumni,  and  the  plan  outlined  offers 
an  easy  and  effectual  way  of  obtaining  it.  The  proposal  could  be  made  a  reality  if  the  fac- 
ulty would  take  the  matter  in  hand  and  make  the  necessary  requests  for  information.  Let 
us  hope  that  some  action  will  be  taken,  and  that  the  end  of  the  school  year  will  see  a  good 
number  of  photographs  on  the  walls  of  the  Engineering  Hall. 
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Neglected  by  Engineers 

At  ilic  recent  Civil  Engiiieeriiij;:  Seuior-Alumiii  Bauquet,  ilv.  E.  S.  XiMliciciit,  Sfci't'tiiry 
of  llie  Wi'sti'Tii  Society  i)t'  l''iii;iiieers,  spoke  of  the  deiirtli  of  gooil  eiiyiiieei-wrilers,  ami  staled 
tiiat  uevei-  iiefore  had  tiie  writings  of  engineers  heen  so  poor.  Certainly  ill-.  Xethei'cnt  is  in 
a  position  to  know  whereof  he  spe^iks,  and  ids  opinion  should  be  received  with  grave  con- 
cern by  the  engineering  woild.  Practising  engineers  shoidd  give  more  tliongiit  antl  consider 
ation  to  the  problem  of  jireparing  technical  papers  which  will  be  a  credit  to  themselves  and 
to  the  profession,  and  student  engineers  should  tit  themselves  now  for  the  responsibility 
winch  will  rest  with  them  in  later  years  of  producing  good  engineering  literature,  by  writing 
now,  and  olitaining  valualde  experience  in   the  preparation  and  delivery  of  teciiiucal  i)apers. 

In  our  own  engineering  college,  a  man  is  given  every  possible  encouragement  to  write. 
The  8chaefer  Prize  is  open  ti>  all  engineering  students  who  have  been  in  college  for  one  year 
or  more;  the  I.  O.  Baker  Prize  for  civil  engineers  requires  the  preparation  of  some  technical 
writing;  various  honorary  and  professional  fraternities  require  a  technical  article  as  a  re- 
(luirement  for  membership:  the  student  branches  of  the  several  American  Societies  welcome 
an  opportunity  to  present  a  student  paper  to  their  members;  and  lastly  the  Tvcliiioyniijh  is 
willing  and  anxious  to  publish  every  student  article  of  merit  that  is  written. 

The  opportunity  and  stimulus  for  writing  are  great,  but  the  rewards  for  a  good  paper 
are  even  greater.  The  Schaefer  Prize  brings  to  the  winner  not  only  a  cash  reward,  but  also 
honor  and  attention  that  can  be  attained  in  the  Engineering  College  in  no  other  way.  The 
I.  O.  Baker  Prize,  which  is  awarded  partly  on  the  technical  writings  of  the  winner,  will 
represent  the  highest  honor  that  a  civil  engineer  may  receive.  Tlie  student  branches  of  the 
American  Societies  oflfer  opportunities  for  wide  acquaintanceship,  and  no  little  popularity 
an<l  honor  to  all  who  can  prepare  and  deliver  an  acceptable  paper  before  any  of  the  several 
bodies.  The  Tcchiiofjr(ii)h  affords  an  opportunity  for  a  student  to  bring  his  writings  to  tlie 
attention  of  considerable  of  the  engineering  world,  and  to  bring  ujion  himself  favorable 
comment  and  considerable  prominence  as  a  man  showing  promise  of  ability  and  energy. 

Opporttiiiity  knocks,  and  the  stimulus  is  there  for  all  of  you;  the  rewards  lie  waiting, 
and  you  are  urged  to  partake  of  them.  The  .student  (d  today,  who  will  be  clas.sed  as  one  of 
the  bigger  engineers  of  tomorrow,  is  the  student  who  will  grasp  the  opportuiuty  before  him, 
and  through  his  writings  bring  Idmself  into  a  ])osition  of  iiromineiu'e  ami  esteem  before  his 
fellows. 


'Snap  Out  of  It" 


This  fall  there  seems  to  be  some  sort  of  a  lethargy  enveloping  most  of  the  students  in  the 

College  of  Engineering.  .lust  what  it  is.  is  liar(l  to  say  but  certain  it  is  that  it  exists.  The 
usual  large  grou]i  of  interested,  willing-toliel  p  students  apparently  has  been  su])plaiited  by 
a  group  of  "do-iiotliiiigs""  or  "dead  heads." 

It  is  trtie  that  not  everyone  has  talents  which  wotdd  make  him  successful  in  dramatics, 
or  in  politics,  or  in  athletics,  or  in  literary  fields,  but  everyone  can  devote  a  little  more  time 
to  activities  going  on  within  the  c(dlege.  The  society  meetings,  lectures  and  programs  are  not 
well  attended,  and  varinns  ])roposals  are  not  discussed  and  ptished  by  the  stinleiits  as  th(\v 
should  be. 

There  are  many  things  in  which  everyone  should  Ik-  interested,  such  as,  their  depart- 
niental  society,  the  engineering  lectures,  engineering  o]>en  house,  the  jiroposed  St.  Pat's  Day 
celebration,  the  proposed  deliate  between  the  College  of  I'^ngineering  and  some  other  college, 
the  Trrhiiof/raph  an<l  the  many  departmental  functions. 

So  far  this  year  most  of  the  students  have  been  inactive  and  disinterested.  You,  who 
are  in  this  grotip,  cast  ort"  the  lethargy,  "siuip  out  of  it"  and  show  a  little  life  and  interest. 
Come  to  the  society  meetings,  attend  the  lectures  and  display  a  little  interest  in  college 
affairs.     You  owe  it  to  the  facultv.  to  the  ciillciic  and  to  vonrself. 
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ENGINEERS  IN  ACTIVITIES 

111  ]  I  resell  till  It  tliis  coliiimi  of  iiei'soiial  items  it  is 
Tlie  aim  of  the  TecliiiogTaiili  lo  strive  to  take  note 
of  the  different  liehls  of  student  activities  in  whicli 
eiij;iiieeriiig    stiideiils    are    i>articnhirly    interested. 

Since  it  is  hardly  ])ossihle 
Id  ohTaill  tlie  name  of 
every  engineer  in  some  ac- 
tivity, a  ininiher  of  names 
may  lie  omitted,  lint  the 
items  are  representative 
of  the  ])art  taken  in  Tni- 
\crsity  activities  liy  engi- 
neers, .lames  \\'.  .McMil 
leii  is  caiitaiii  of  the  tiglit- 
iiig  mini  fooiliai!  team 
iliis  year.  He  is  kiKiwii 
liirongiionl  flie  university 
life  of  the  country  as  a 
great  ]ilayer  and  leader. 
an<l  all  of  iis  know  tlmt  he 
has  done  much  to  n|iliold 
Illinois  on  the  gridiron, 
.lim  is  a  senior  this  year 
in  mining  engineering. 
Wallace  ^^■.  .Mclhvaiu  is 
the  faithful  Illinois  half- 
back who  has  done  nincli 
noteworthy  gri<liri>n  work 
last  year  and  this.  He 
will  lie  with  ns  another  year  in  mechanical  engi- 
neering. 

Herbert  L.  -lackel.  iii.e..  ''2Tt  is  on  the  football 
sqnad  this  year  in  position  of  tackle. 

Sydney  K.  JIayer.  c.e..  '-~\  is  guard  on  the  sipiad 
this  year. 

<T.  X.  ^^■i(•khorst.  m.e..  ':.'.■>.  is  also  a  giianl  on 
the  football  si|iiad. 

('.  Sherman.  "L'T.  is  eomiiig  before  the  footlights 
in  the  '•San  Toy"  east. 

.1.  ('.  Piglietti.  '-Ti.  is  likewise  a  member  of  the 
"San  Tov"  cast. 


iIlMll.l.l'..N 


F.  K.  Powers,  e.e..  ''2('t.  won  his  '20  numerals  for 
waterbasketball  last  year.  He  will  probably  be  a 
forward  <in  this  year's  varsity  water-basketball 
team. 

< '.  K.  Kdmonds.  c.e..  "iMi.  was  captain  of  the  fresh- 
men track  team.  He  is  on  jirohation  at  the  present 
time,  lint  e.\])ects  to  be  out  this  sjiring  for  varsity. 
Among  the  freshmen  last  year  he  won  the  second 
highest  number  of  points  iu  the  meet. 

H.  S.  ("aiinon,  e.e.,  '26,  is  a  sophomore  interscho- 
lastic  manager.  He  was  a  member  of  the  freslinien 
caji  limning  rommitlee  and  the  Illinois  rnion  mem- 
bershiji  committee. 

.1.  \\'.  Komig.  m.e..  "1'4.  is  a  member  of  the  decora- 
tion conimittee  for  Homecoming  and  is  also  on  the 
Dad's  Day  accommodation  conimittee. 

H.  J.  Rutherford,  ni.e.,  '24,  is  general  chairman 
of  the  Homecoming  committee. 

K*.  D.  \\>lib.  m.e..  '24.  is  chairnian  of  the  Home- 
eoniing  decoration  committee. 

William  (Jerdes.  c.e..  '24,  is  chairman  of  the 
Homecoming  stamp  sales  conimittee,  chairman  of 
the  social  committee,  Y.  M.  C  A.  and  is  chairman 
of  a  c<immittee  |ilanning  a  possible  St.  Pat's  day 
next  spring. 

.H.  10.  Herting,  c.e..  '21,  is  on  the  Homecoming 
stamp  sales  committee. 

Ivan  Peterson  and  ('.  H.  Dodge  are  on  the  Dad's 
Day  conimittee. 

K.  L.  Dyne.s,  m.e..  '24,  is  colonel  of  the  H.  < ).  T. 
("..  and  a  rare  soldier  he  is. 

•I.  R.  Scott,  iii.e..  '24,  is  a  ]ironiinent  meinber  of 
several  Illinois  rnioii  cominittees. 

(\  P.  .lohnstoii,  c.e.,  is  a  lieutenant-colonel  in  the 
engineering  unit  of  the  R.  O.  T.  C.  He  is  also  senior 
councilor  of  the  Hlinois  rnion  and  student  member 
of  the  Committee  on  Student  Organizations. 

H.  H.  Smith,  e.e..  "24,  is  chief  operator  of  the 
I'liiversity  broadcasting  station,  WRM. 

W.  S.  Hobbs.  m.e.,  "24.  is  the  representative  of 
the  engineering  college  on  the  student  council. 
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PRELIMINARY  HONORS 
AWARDED 

Tlie  bauuer  of  scliolarship  in  tlic  (^)lIef;e  of 
Enginei'i-iiij?  lias  lieen  kcjit  waviiij;  durinji  tlic  (lasi 
two  years  by  fifteen  preliminary  honor  stnilents. 
The  "general  average  made  by  the  lifteen  men  was 
4.(5;?.  The  electrical  engineers  head  the  list  with 
sven  men  on  the  honor  roll.  The  fifteen  are  as  fol 
lows:  K.  W.  Armstrong,  e.e. :  \V.  H.  Clingman,  e.e. : 
P.  (J.  Diugledy,  g.e. :  K.  (\  Ericson,  e.e.:  S.  B.  Hnnt. 
e.e.:  K.  A.  Ja.sooviak,  e.e.:  AA'.  (J.  Kennedy,  e.e.:  <;. 
.Miean.  in.e. ;  L.  A.  Mollman.  e.e.:  K.  E.  I'eterson. 
ni.e. :  M.  N.  Quade.  e.e.:  B.  (J.  Rich.  m.e. :  1.  I>. 
Sklovsky,  m.e.:  K.  C  Towci',  g.e.:  and  I,.  A\'olinsky, 
e.e.  R.  E.  I'eterson  with  an  average  of  4.'.l.">  was 
highest. 

The  requirements  for  candidacy  for  ]ircliniinaiy 
honors  are  fifty  per  cent  A.  and  not  more  than  tif- 
teen  per  cent  ('  or  below.  They  are  awarded  at  the 
end  of  the  sophomore  year  for  the  first  two  years" 
work. 


FRATERNITY  ACTIVITIES 

T.M    Bkia  I'i 

Tan  Beta  I'i.  honorary  engineering  frater- 
nity, elected  the  following  officers  to  lead  it  tlirongh 
the  jiresent  semester:  H.  E.  Wessman.  President;  <{. 
(J.  Robinson,  ^'ice  Prcsiilent :  <}.  \V.  Mattson. 
Recording  Secretary:  -I.  \V.  Roniig.  ("orresj)onding 
Secretary:  and  1..  R.  .\ndrew.  Treasnrer.  Maurice 
Fahnstock  was  elected  delegate  to  the  annnal  con- 
vention, which  was  held  at  the  T'liiversity  of  Ken- 
tncky,  on  October  IS. 

At  a  recent  nie(»ting  the  following  men  were 
elected  to  membership:  I\.  E.  I'cKMson.  K.  V.  Hart- 
man,  C.  C.  Young.  Fred  I^iiulvall.  P.  E.  Ormison, 
H.  A.  White.sel.  X.  W.  Rosenstein.  H.  H.  Smith.  R. 
I).  Webb.  R.  E.  Schneider.  R.  E.  Hookliam  and  X. 
A.  Tolcli.  Peterson  the  highest  man  in  the  .Innior 
class,  was  the  only  class  of  "l'.")  man  elected.  The 
remainder  of  the  men  ar(>  seniors. 

TlIET.V  T.vi 

Theta  Tau.  profe.ssional  engineering  fraternity, 
has  been  enjoying  a  snccessfnl  year  so  far.  Two  din- 
ner meetings  and  a  smoker  have  been  held,  all  of 
which  were  well  attended.  Many  guests  were 
]>resent  at  the  smoker  which  was  held  at  the  Phi 
Kappa  Tan  house,  on  the  evening  of  October  IS.  and 
everyone  present  had  a  jileasant  time.  At  the  din 
ner  meetings,  short  .addresses  of  a  professional 
nature  are  given  by  both  facility  and  student  mem 
bers,  on  some  interesting  work  with  which  they  are 
familiar.    The  following  officers  are  leading  the  fia 


ternity:     V.    H.    Dodge.    President:    E.   C.   Johnson, 
Vice-President;   \V.   B.  ("lingman.  Secretary:   R.   B. 
Sargent,  Treasurer:  and   S.    R.   .\lbert    Correspond 
ing  Secretary. 

The  following  men  were  [iledged  to  Theta  Tan 
at  the  regular  fall  ]dedging:  E.  (".  Hartman.  '24 : 
•I.  Winkli-r.  -24:  .M.  X.  (^uade.  'I'o ;  <\  E.  Oliver,  "l'.".; 
and  \V.  1\.  Pi<Mcc.  'i'.") ;  of  iho  civil  engineering  de- 
paiinieiit.  11.  .Vining.  L'l:  (i.  \V.  Robinson.  "24;  (". 
A.  Borgenson.  "L'.") :  R.  Ballard.  J.'t ;  and  O.  S. 
Burnett.  "iM;;  of  fhc  electrical  engineering  depart 
ment.  ("lirtord  Strike.  ■l'4;  K.  E.  Peterson.  "25;  and 
R.  .1.  Stockam.  '■2'i:  of  the  mechanical  engineering 
department.  O.  F.  Dowell.  ■24 :  !{.  ('.  Tower.  "lT)  : 
and  A.  V.  Rehm.  "L'-'i:  of  the  general  engineering  de- 
l>artment.  -1.  .M.  Trissol.  "l'.").  of  the  Railway 
department  :  II.  E.  Holmes.  '-2'^.  of  the  department 
of  architecture:  aM<l  H.  E.  Butters,  "i.").  of  the  min- 
ing dciiartmenl. 

Si(;.M.\  T.u- 

Sigma  Tan  held  its  first  meeting  of  the  year  on 
October  Ki.  A.  (}.  Dixon  i.s  president;  M.  S.  Angier. 
Vice-President:  .1.  R.  Scott.  Reco7-ding  Secretary: 
•I.  W.  Smith,  Corresponding  Secretary;  T.  E. 
Bolierg,.  Treasurer,  and  H.  E.  Wessman.  Historian. 
There  will  be  no  convention  held  this  year,  since  a 
bi-annual  convention  was  held  last  year.  Sigma 
T.iu  is  an  Honorary  l-^ugineering  Fraternity. 


STATION  WRM 

Tlir  I'liinixU  11  of  llliiioix  liroiKliti.stiiH/  Station 

The  lni\ersity  of  Illinois  is  "on  the  air"  this 
fall  with  more  power  and  better  ecpiipmeJit  than 
was  available  foi-  the  gieater  jiart  of  last  season. 
After  being  inactive  during  the  summer  months, 
the  first  program  was  broadcast  from  AVRM  Thurs- 
<lay  evening.  October  4.  when  Mr.  -lo.seiih  Wright, 
of  The  Publicity  I>epartnieut.  broadcasted  Univer- 
sity news  ,ind  aMiioiincements.  and  Prof.  James  C. 
Baker  gave  a   talk  on  "Xatural  History  Museums." 

The  station  is  inn  by  the  Deiiartment  of  Elec- 
trical iMigineering.  niider  the  general  su[(ervision 
of  i'rof.  E.  B.  Paine,  head  of  the  dei)artnient.  The 
technical  division  of  the  station  is  in  charge  of  Jlr. 
II.  .\.  Brown,  r.-idio  instructor  in  the  department. 
The  operator  is  II.  H.  Smith,  e.e..  "24.  assisteil  by 
J.  \V.  Smith,  e.e..  "24. 

The  programs  are  all  aiianged  by  the  Depart- 
ment of  Publicity,  who  .secure  addresses  of  general 
interest  by  different  menib(»rs  of  the  factilty.  on 
some  phase  of  work  carried  on  by  the  I'niversity. 
Regular  programs  will  be  broadca.st  on  Tuesday  and 
Thursday  evenings  throughout  the  year.     On  Tnes- 
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day  evenings  fi-om  7  :00  to  S  :00  the  regular  Student 
Recitals  in  the  School  of  ilusic  will  be  sent  out  by 
means  of  a  special  wire  from  the  Smith  Memorial 
^lusic  Hall.  Later  in  the  evening  other  features 
will  be  arranged.  On  Thursday  evening,  at  8:30, 
University  announcements  and  new.s  to  the  alumni 
will  be  broadcast,  with  pi-obably  a  talk  by  some 
member  of  the  faculty. 

Plans  are  being  made  to  broadcast  games  from 
the  new  Stadium,  commencing  with  the  Homecom- 
ing game  witli  Chicago  on  November  :'..  by  means  of 
si)ecial  wires  connecting  the  ])ress  box  witli  the 
Electrical  Engineering  Laboratory.  Basketball 
games  will  also  be  bi-oadcast  from  the  (lym  Annex, 
as  was  done  last  year. 

The  station  operates  on  a  wavelength  of  ofiO 
meters,  with  a  power  output  of  approxinuxtely  500 
watts.  Two  l'r)Owatt  oscillators  are  nsed  at  pres- 
ent, with  three  sinular  tubes  acting  as  modulators, 
using  the  Heissing  constant-current  system  of  mod- 
ulation. 

The  voice  or  music  is  picked  up  by  means  of  the 
microphone,  which  is  similar  to  that  used  on  ordi 
nary  telephones,  and  passed  through  fi-om  two  to 
live  stages  of  audible  fre([ueucy  power  amplification, 
after  which  it  is  aii])lied  to  the  modulator  tubes. 
Tlie  latter  cause  tlie  power  output  of  the  two  oscil- 
lator tubes  to  Huctuate  in  accordance  with  the  voice 
or  music,  and  so  i'ei)roduce  in  radio  waves  the  equiv- 
alent of  the  original  sounds  in  the  studio. 

The  powei'  supply  for  the  large  tubes  is  obtained 
from  a  inot<»r-generator  set  giving  2,000  volts  direct 
c\irreut  for  the  plate  voltage,  while  the  power  of 
speech  am])lifier  is  operated  from  ordinary  "B" 
batteries,  except  for  the  last  stage,  which  consists 
of  a  ."iO-watt  tube  witli  a  .500  volt  dynamotor  supply- 
ing the  plate  V(dtage. 

When  broadcasting  from  the  studio  in  the  E.  E. 
laboratory,  only  two  stages  of  amplification  are 
necessary,  but  from  Recit;il  Hall,  or  other  points 
which  re(inire  sending  the  ]irograni  over  a  telephone 
line,  a  portable  two-stage  speech  anqdifier  is  used, 
which  amplifies  the  voice  or  music  before  sending 
it  over  the  wires. 

At  present  the  station  is  in  the  experimental 
stage,  improvements  being  made  from  time  to  time. 
Soon,  however,  the  equipment  will  be  put  into  more 
permanent  form,  and  will  require  little  or  no  ad- 
justment. Permanent  ])rovisions  will  be  made  for 
broadcasting  from  the  Auditorium,  Chapel, 
Stadium,  and  other  i»laces  on  the  campus,  as  the 
occasion  may  demand. 

Along  witli  the  broadcasting,  some  icseanli  work 
on  broadcasting  methods  and  e(pii]>ment  is  being 
conducted  in  the  radio  laboratory  by  Mr.  Brown 
and  Mr.  C.  A.  Keener,  another  instructor  in  the  de- 


partment. As  new  improvements  are  made,  these  are 
tried  out  on  the  lu'oadcastiiig  station,  resulting  in 
more  efficient  operation  and  more  perfect  reproduc- 
tion of  the  i>rograms. 

<  "ommuuication  has  been  established  witli  var- 
ious jioints  in  the  I'nited  States,  as  well  as  Havana, 
Cuba,  while  reports  have  come  in  from  as  far  as 
New  Enoland  and  Panama. 


SCHAEFFER  CONTEST 

A  first  prize  of  •'i«25.00  and  a  .second  of  |;15.00  are 
being  offered  again  this  year  by  Mr.  John  V. 
Schaelfer,  for  the  best  ]iapers  written  on  engineer- 
ing work.  The  contest  closes  at  5:00  p.  m.  on  Jan- 
uary 7.  1!I1'4.  Awards  will  be  made  soon  after  the 
opening  of  the  .second  semester.  No  student  is  en- 
titled to  receive  the  lu-ize  more  than  once. 

The  essay  is  to  be  from  1,500  to  2,500  words  in 
length,  and  must  be  written  or  typewritten  by  the 
contestant  himself  eitlier  in  legible  longhand  or  on 
the  tj'pewriter.  No  amanuensis  or  stenographer 
may  be  employed.  It  must  desci-ibe  some  engineer- 
ing jiroject  on  which  the  writer  has  been  personally 
engaged  in  some  capacity,  and  shall  be  accompanied 
by  photogra]dis  and  freehand  sketches  made  by  the 
writer.  It  is  to  be  written  on  one  side  of  standard 
S  1-2  by  If  ])aper  with  a  one  and  one-fourth  inch 
margin  on  the  left,  and  with  lines  as  far  apart  as 
typewriter  single  spacing.  p]ach  essay  must  show 
the  name  ami  address  of  the  writer. 

Tlie  writer  must  be  a  student  of  the  University  of 
Illinois  beyond  his  freshman  year.  The  papers  will 
be  judged  by  three  persons  a]ipointed  by  the  Dean 
of  the  College.  In  making  awards,  consideration 
will  be  given  lo  diction,  grammar  and  spelling, 
logical  arangement,  comjdeteness  of  descri])tion, 
excellence  of  sketches  and  photographs,  and  accur- 
acy of  detail. 


PHYSICS  COLLOQUIUM 

SUBJECTS 

It  is  the  purpose  of  the  I'liysics  Collo(|uium  to 
tal<e  up  the  recent  developments  in  physics,  and  to 
summarize  the  work  being  done  on  the  frontier  of 
])liysical  progress.  The  subjects  for  lectures  can  in- 
clude only  those  facts  which  are  establishcNl  and 
recorded  in  te.xt-books :  they  may  not  cover  that  ])or- 
tion  of  our  knowledge  which  is  in  an  experimental 
stage.  Contributions  are  largely  given  on  original 
research  of  members  of  the  University  faculty,  al- 
though at  times  a  lecture  may  be  introduced  which 
will  summarize  the  work  of  other  men.  A  tentative 
list  of  speakers  and  their  subjects  for  future  col- 
lo(luiums  follows : 

September  27,  Professor  A.  P.  Carman,  "Litera- 
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tiire  of  Physics. ■■     I'l-olcssdr  -1.   Kmiz,  "Accouiil   oC 
Trip  to  Citlifoi-iiia  to  ^'ie\v  the  Totiil  Eclipse  of  tlie 

Octolii'V  4.  l*i'of('ssoi-  ('.  T.  Kuip)),  "I'ositivo 
Kavs."  Exliibitioii  of  Al])liii  Kay  Ti'ack  Apparatus. 

OctoIuM-  11,  Dr.  i:.  II.  Williaiiis,  •■AToiuic 
.Models  ami  lOlcctrodyiiainic  Kcpiilsiou."  i  lOxpcii- 
iiients.) 

October  18,  Mr.  L.  B.  Hani,  "Atomic  Structure 
ami  the  Theory  of  Relativity." 

October  25,  Dr.  W.  F.  Schult/,  ••Optometry." 

November  1.  Mr.  K.  O.  Smith,  "Dialectric  Con 
staiits  of  (Jases.  Determined  Exi)erimentally  by 
Method  of  Condenser  Discharge. '" 

Xovend)er  8,  Mr.  AA'.  M.  Vinini;.  "Mdlpjliiy  of 
Ions  in  the  (^irona  Dischai;.;e." 

Xoveiidier  1.").  Professor  -I.  T.  Tykociner.  •'I'ro- 
dnciion  of  Hertzian  ^\■aves  by  Thernuouic  Devices." 

Noveiidier  I'll.  Piofcssor  A.  L.  F(dey.  "Research 
in  Acoustics." 

Decend)er  ti.  He|joit  on  Chicago  meeting  of 
American  Physical  Society. 

December  1."*.  Mr.  C.  >>".  Wall.  •'Measurement  of 
Air  \'elc)cit\'  willi  llic   Kavli'ii;h  Disc." 


for.     At  least   two   more   bulletins   will   luobably   !» 
issued  .soon. 


NEW   BULLETINS 
PROGRESSING 

The  Engineering  Experiment  Station  which  has 
accomplished  so  much  research  work,  is  preparing 
to  issue  three  bulletins  soon.  More  will  ju-ob- 
ably  be  in  progress  before  long. 

Bulletin  ntind)er  137  covers  the  subject  of  ''The 
Streugtli  of  Concrete,  and  Its  Relation  to  the 
Cement  Aggi'egates  and  A\'ater.''  It  is  being  pre- 
])ared  by  Professors  Talbot  and  Ricliart,  and  will 
be  issued  this  fall. 

Profesor  Knijip  anil  Professor  Brown  are  com- 
pleting their  bulletin  uund)er  ir>8.  on  the  subject  of 
''Alkali  Vapour  Detector  Tubes,"  a  subject  in  which 
they  have  done  considerable  research.  They  have 
brought  out  a  new  type  of  tube  which  was  described 
in  the  Technograpli  last  year. 

A  very  inaTliematical  bullclin  wliiili  will  be  aji 
]>reciated  by  mechanical  engineers  is  being  ]U('pai- 
ed  by  Professors  (ioodenougli  and  I'ellbeck  on  the 
subject  of  "An  Investigation  of  the  Maximum  Temp- 
eratures and  Pressures  In  the  Combustion  of 
Vai)ours  and  Fuels."  .V  nnmbcr  of  tables  and 
curves  will  apjiear  in  this  bulletin,  nnmbcr  l.'!'.<. 
which  will  be  the  most  com|ilete  re])ort  of  i-esearch 
W(U-k  in  its  line  yet  imldished. 

Work  is  still  progressing  mi  ilic  Faii^uc  (if 
Metals  Tests  and  a  great  deal  niore  ili.in  was  orgi- 
nally  ])lanned  will  be  done  if  funds  can  be  arranged 


CONTEMPORARIES 

Nkw  SrK.i.M  AtTu 
Tlie  sieam  ant<Mnotive  power  plant  is  not  yet  to 
retire  in  oblivion.  Purdue  Fniversily,  through  the 
Scho(d  of  .Mechanical  Engineering  of  the  lv\])eri- 
luent  Station  has  de\eloited  during  the  past  few 
years  a  steam  power  ])lant  of  unusual  (lossibilities. 
The  following  re(|uireiuents  of  satisfactory  design 
have  been  set  and  adhered  to  so  far  as  was  possible: 

I.  The  |iower  plant  must  be  light  and  cheap  to 
build,  and  ciimpact.  and  must  lend  itself  to  uiiii 
arrangement,  so  as  to  conform  as  nearly  as  ]iiissible 
to  coiiventi(Uial  automotive  design  and  manufacture. 

L'.  ('(Uitrols  must  be  made  simple  and  roolproof 
by  an  arrangement  siunlar  to  that  used  by  vehicles 
using  the  internal  cmnbustion  engine.  Such  an 
arraiigeiiieiit  will  facilitate  operation  ami  overcome 
sales  resistance. 

•"!.  Ideals  higher  tli.iii  those  that  have  character- 
iy,eil  previous  steam  plants  must  be  maintained 
throughotit  the  design  so  far  as  boiler  life,  fire  risk, 
water  iidlage,  ami  similar  <letails  are  concerned. 

The  steam  generator  is  of  the  single  tube  type, 
which  was  found  to  be  most  compact.  Seandess 
steel  tuidug  was  used,  of  such  a  strength  as  to  give 
a  factor  of  safety  of  ten  in  normal  operation. 

The  power  plant  is  of  the  four  cylinder  ninety 
degree  A'-ty])e.  Ball  bearings  have  been  used  in  the 
construction.  Another  ju-obleiu  was  present  in  the 
tendency  of  water  to  seep  into  the  crank  case  and 
mix  with  the  oil.  The  ditfictdty  was  finally  obvi- 
vatei]  by  the  use  of  double  bore  pistons  and  cylinder, 
the  lower  end  being  of  much  snialU'i-  diameter  than 
the  upper. 

It  was  found  that  from  cobl  water,  steam  eoidil 
be  generated  and  the  car  started  ^^•ilhiu  (uie  minute. 
All  ojieration  is  automatic,  such  as  water  feed, 
burner  control,  etc.  If  snccessfid  in  tests  which  are 
being  made  with  the  car.  it  will  be  marketeil  for 
]mblic  use. 

ClI.TIK.VI.     ColKSKS 

••Cultural  Courses,"  an  article  appearing  iu 
••The  Tech  Engineering  News"  ami  written  by 
Professor  Enger  of  our  own  Fiuversity,  points  out 
the  need  and  relaticui  nf  nontechiucal  cotirses  to  the 
engineer.  To  (piote  directly:  "\\\'  \\\u\k  <if  a  cul 
tured  man  as  having  a  keen,  well  balanced.  in(|nir- 
ing  and  tcderant  mind,  broad  interests,  ami  ,i  largt- 
liiiid  of  infornialiiMi.  an  active,  symjiathetic  interest 
in  his  IVIInw  men.  polislie(l  maimers,  .iiid  as  being 
a  good  ciinversationalist  and  writer.  The  atmos- 
(Continued  on  Page  48) 
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Architectural  News 

The  Architectiral  Society 
The   Architei-tunil   Society,    iinder  the  giii(hiiu-i' 
of  President  Harrison  and  faculty  advisor  La  Force 
Bailey,  has  a  flying  start  on  its  way  towards  a  suc- 
cessful year. 

The  first  smoker  was  a  "real  party"  and  about 
the  largest  turnout  of  men  on  record  witnessed  the 
coronation  of  Professor  Provine.  Professor  Provine 
was  crowned  king  of  the  meeting  rather  against  his 
will  and  a  little  physical  suasion  was  necessary  he 
fore  he  would  accept  the  honor.  Under  his  reign 
the  architects  were  instructed  in  something  besides 
design  and  construction,  namely,  boxing  and  wrest- 
ling. An  excellent  wrestling  match  and  a  fast  box- 
ing bout  were  features  of  the  evening.  Dave 
Kosvich  "strutted  his  stuff"  for  the  boys  and  sang 
"seven  come  eleven."  Food  for  the  soul  was  furnish 
ed  by  Bill  Donahue's  Orchestra,  while  food  for  tlie 
body,  cider  and  doughnuts,  were  being  consumed. 

The  object  of  the  Society,  besides  its  customary 
duties  of  prouu)ting  the  Year  Book,  the  Fete,  and 
s]iecial  exlii1)its,  is  to  give  its  mend)ers  the  op]»>rtnn 
ity  for  broadening  their  educaticuis  through  the 
medium  of  lectures,  both  cui  technical  and  uon-tech- 
nical  subjects.  The  Society  has  been  especially  for- 
tunate in  obtaining  such  men  as  Mr.  Hewitt  of 
Peoria,  and  .Mr.  Willis  of  (Miamjiaign,  as  lecturers. 
These  lectures  will  take  i)lace  on  Noveiid)er  1,  and 
December  6,  respecti\ely. 

Dei'.\rt.ment  News 

This  year  the  Architecf ural  Department  is  con- 
tinuing its  Heanx  Arts  Institute  of  Design  work  on 
a  larger  scale,  as  the  sophomore  and  junior  classes 
are  also  taking  the  work.  The  seniors  did  excep- 
tionally well  last  semester  in  the  New  York  judg- 
ments, although  they  were  handicapped  by  lack  nf 
exi)erience  in  Beaiix  Arts  work.  The  results  should 
be  even  more  satisfactoi-y  now  that  the  department 
is  ac(|uainted  with  tills  tyjie  of  work. 

The  Kicker  Prize  of  s:i.">,  given  by  the  Alpha  Rho 
("hi  fraternity,  was  won  last  senu^ster  by  OliviT 
Ste|(h;Hi.  His  subject  was,  "English  (>]n'u  Tiiiilier 
Knots  of  the  .Middle  Ages."  The  second  prize  of  i<\'i 


was  awarded  to  Kay  Smith  and  the  third  prize  of 
•flO  to  Harford  Field. 

Sc,\r.\b 

The  first  problem  that  confronts  the  Scarab 
Fraternity  is  the  slight  re-arrangement  of  the  tra- 
ditional Scarab  Jledal  Competition,  as  the  Beatix 
Arts  Design  work  makes  it  impossible  for  the  sopho- 
more and  junior  classes  to  take  the  same  problem 
at  the  same  time.  The  new  ])lan  has  not  yet  been 
decided  upon  and  so  will  be  announced  later. 

Tlie  Scai-ab  Traveling  Exhibit  appeared  here 
late  last  semester  and  so  was  not  generally  apprec- 
iated. It  was  unfortunate  that  the  exhibit  did  not 
arrive  on  schedule  as  it  contained  an  excellent  col- 
lection of  sketches. 

Ai,iii.\  Kiio  ("hi  Activities 
Till-  l)iggest  Homecoming  in  the  history  of  the 
liiiversity  is  planned  for  this  year.  Many  of  the 
alumni  of  the  Department  of  Architecture  will  be 
on  hand  to  take  part  in  the  festivities.  Anthemios, 
of  Al])ha  Klio  ("hi,  expects  to  entertain  a  goodly  por- 
tion of  these.  At  Homecoming,  programs  for  a  com 
petition  for  the  design  of  a  new  chapter  house  will 
be  given  out.  Tlie  results  of  this  competition  should 
give  Aljiha  Klio  ("hi  ])lans  for  a  house  of  distinctive 
character  which  will  be  erected  on  the  campus  with- 
in a  shoi't  term  of  years. 

The  cliajiter  is  concerned  with  the  new  men  of 
the  Department,  as  well  as  the  old.  During  regis- 
tration week,  a  "Smoker"  for  the  Freshuieu  was 
given  at  the  chajiler  Jiouse.  Several  prominent 
iiU'Uibers  of  the  Faculty  spoke  a  few  words  of  advice 
to  the  new  men  with  the  air  of  good  fellowship 
which  |ier\ades  the  department. 

( i.\R(i()YLE  Activities 

(iargoyle  started  the  year  with  an  early  meeting 
and  an  active  program.  The  officers  for  the  coming 
semester  are:  K.  •).  Pfeifer,  President;  Tom  D. 
Cooke,  Vice-])resident ;  (J.  M.  Scudder,  Secretary: 
\\".  il.  Pearson,  <  "orres]iondiiig  Secretary;  (J.  B. 
Young.  Treasmer. 

The  Society  ]ilans  sumetliing  new  which  will  be 
of  particular  interest  to  the  {"reslimen.  The  ]ilan 
will  be  announced  later. 


34 


\oi(inhir.  1H2-3 


TIIK   Ti:CHN(Hi|;Al'l 


Two  pai>ers  pladnjr  liij;li  in  rlic  Kicker  I'l-ize 
("(iiii|ii'titi(»ii  in  Ai-cliiit'i-tiir;il  History  iinve  licen 
read  in  the  nieetings  ami  scNcial  more  will  In-  leail 
tins  semester. 


Ceramic  News 

A.  8.  Ckh.  v..  Activitiks 

Tlie  smdeiit  liraiicli  of  the  AnuMican  Ceianiic 
Society  coninienceil  tiie  semester.  ()ctol)er  4.  with  a 
smoker  at  tiie  Union  Hiiihling.  (i.  S.  Smallwood. 
fhairnian  of  the  Society,  presidetl.  wldle  S.  Q.  Lee 
was  actinj;  secretary-treasurer  due  to  the  with- 
drawal of  Caldwell  from  the  Ceramics  school,  this 
semester.  K.  H.  Louden  "l'4.  was  unanimously 
elected  to  till  the  vacancy.. 

The  e.\citenient  commenced  with  a  spirited  three 
rotnid  lioxiug  match  liy  two  of  Paul  Trehn's  i)ro- 
teges.  Smith  and  Kainey.  The  instiuctors.  old  and 
new.  were  then  introduced.  .Mr.  Kay  \Vatson.  grad- 
uate of  Ceramics  at  Ohio  State  University  in  'IS. 
was  jire.seiited  as  a  new  meiid)er  of  the  Ceramics 
Department.  After  the  new  men  had  been  given  a 
"standing''  introduction  to  their  future  instructors 
and  fellow  "Inicklayers."  the  meeting  was  adjourn 
ed. 

Refreshments,  consisting  of  milk  and  doughnuts, 
were  served  at  the  nii.xer  which  followed  the 
meeting. 

DEr.\KT.MENT  XoTES 

The  new  rotind,  np  or  down  draft  kiln,  of  .")  \-2 
feet  inside  diameter,  has  lieen  put  into  service  in 
the  kiln  laboratory  of  the  Ceranucs  Engineering 
Department.  This  kiln  is  arranged  for  coal  or  oil 
tiring  and  is  ecpiipijed  with  automatic  stokers 
presented  by  the  Clay  Service  Corporation  of 
Chicago. 

Ker.*..mos  Activities 

Commencing  last  year.  Keramos.  Iionoiary  cer- 
amic society,  decided  to  give  a  prize  to  the  sopho- 
more ceramist  having  the  highest  scholastic  average 
for  his  freshman  yeai-.  The  [irize  consists  of  a  one 
year  subscription  to  the  .\mei-ican  Society  of  Cer- 
amic Engineers  and  a  one  year  subscription  to 
Transactions.  Two  men.  H.  L.  Northam  and  L.  B. 
(Jardner.  were  tied  fiu-  iKUuirs  last  vear. 


Civil  Engineering 

Dei'.\rt.ment  Xews 

On  Octolier  10,  an  assend)ly  of  the  civil  engi- 
neering students  was  held  in  room  I'l!!  Eng.  Hall 
at  4:00  p.  ni.  and  several  mattei-s  of  interest  were 
explaiufil   hy   Professor  Williams,  liead  of  the  C.   ]•]. 

l>(^|iaitnieiil.      The   potential    \alue   of   the   new   ci\il 


engineering  labatory  for  advanced  research  was 
stressed.  The  attention  of  the  students  was  also 
called  to  the  graduate  courses  in  civil  engiiioering 
now  i)eing  oll'ered  at  the  Uinversity.  Professor 
Williams  then  explained  the  details  of  the  I.  O. 
Haker  Prizes  and  the  Schaetler  Prizes. 

I.  O.  H.vKEit  Puize 
I.  ( >.  PaUer.  Professor  iMiieritus  of  Civil  lOngi- 
ncering.  has  created  a  fund  giving  an  income  foi-  two 
annual  prizes  to  senior  civil  engine«'ring  students. 
The  tirst  prize  is  .'*T."i  and  the  second  prize  is  si'."). 
These  ]>rizes  will  he  awarded  to  those  seniors  mak- 
ing the  highest  average  under  the  following  system 
of  scoring : 

Scludarshiit 70% 

.\.uthorshi](  of  technical  articles 10% 

Activity  in  technical  organizations 10% 

(Jeneral  characteristics    10% 


Total,  100% 
In  addition  to  the  [)iizes.  the  winning  students  will 
have  their  mimes  engraved  upon  the  bronze  tablet 
now  hanging  in  the  corridor  of  the  sec<ind  floor  of 
Engineering  Hall  and  will  also  receive  a  certificate 
of  award. 

These  prizes  shoidd  do  much  toward  setting  up 
the  ideal  of  worthy  accou]|ilisliment  in  the  nunds  of 
every  civil  engineering  student  at  the  University  of 
Illinois.  Professor  Baker  deserves  the  ajipreciation 
and  thanks  of  all  for  the  highly  iirat-tical  siimnlns 
he  has  Jilaced  before  us. 

After  the  explanation  id'  the  ])rizes.  Professor 
Williams  called  \ipon  Professor  Baker  for  a  short 
closing  talk.  Responding  with  his  characteristic 
vigor.  Dr.  Baker  inspiringly  emiihasized  the  value 
of  setting  an  ideal  and  fighting  for  the  accomplish 
inent  of  tliat  ideal. 

Personae  Notes 
We  have  two  new  graduate  assistants  with  us  this 
year.  J.  M.  Haidesty  ''2-',.  University  of  Texas,  and 
(ieorge  Keranen  "L'."!.  \\'ashington  State  (^)llege. 
Both  are  civil  engineering  graduates  and  are  s|ie- 
cializing  in  structures.  .Mr.  Hardesty  has  had  con- 
siderable experience  in  highway  work.  .Mr.  Keranen 
has  seen  service  in  the  Forestry  I  »eparlnieiil  and 
has  also  ndxed  in  highway  const  nut  ion. 

L.  (i.  Strauli  ■:.':t.  I'.  C.  Bruckman  '-'■'>.  both  of 
U.  of  1.  and  L.  E.  Crinter  'l'."!.  U.  id'  Kansas,  are  en 
rolled  for  graduate  work  in  Structural  Engineering. 

.\   new  mechanician.  Win.  T.   l'o]ie.  has  been  add 
eil  to  the  stall'  of  the  C.  E.   Department.     .Mr.  Pope 
will   assist    in   the   labiuatory  on  ajiparatus  and  on 
the  pieparat  ion  of  specimens. 

.V.  ."<.  < '.  !■'.  .Activities 
One    IiiiiiiIiimI    and    twenty    "wiudd  be"   engineers 
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turued  out  lor  the  A.  S.  C.  E.  get-together,  held  in 
room  221  Engiueering  Hall,  on  Tuesday  evening, 
October  2.  President  Boberg  o]>ened  the  program 
with  a  few  words  of  welcome  and  an  appeal  for  co- 
operation within  the  society.  '•V-''  AVilliams,  our 
chief,  outlined  some  mighty  good  reasons  why  the 
engineering  student  should  take])art  in  the  activ- 
ities of  the  society  representing  his  particular 
branch  of  engineering.  Professor  Babbitt,  of  the 
J[.  &  S.  E.  Department,  tried  to  impress  upon  us 
th;it  the  "sewer  rats"  are  on  a  par  with  civil  engi- 
neers. Mr.  C.  K.  Mathews  told  us  that  a  knowledge 
of  surveying  was  essential  in  tlie  drug  business.  At 
least,  tiie  point  was  well  taken.  Mr.  R.  S.  Cross- 
man  of  the  (t.  E.  D.  Department,  closed  the  verbal 
bond>ardment,  and  the  assend)ly  adjourned  for 
doughnuts  and  cider.  The  beginning  augurs  well 
for  a  successful  year  for  the  A.  S.  O.  E. 
r'lii  Er'sii.ox  Activities 

('hi  I^iisibtn,  honorary  civil  engineering  frater- 
nity, has  held  several  interesting  meetings  this  year, 
and  the  chances  for  a  most  successful  year  are 
lu-ight.  The  following  officers  were  elected  last 
June:  J.  B.  Clausen,  President;  H.  E.  Wessman, 
Vice-President;  H.  E.  Herting,  Secretary:  and  E. 
C.  Hartman,  Treasurer. 

The  following  men  were  pledged  this  fall :  J. 
Robert  Welsh,  "24;  M.  N.  Quade,  T.  W.  Oliver,  T. 
W.  Schroeder,  L.  C.  Riggle,  S.  S.  Ball.  E.  C.  Nor- 
wood, W.  K.  Pierce,  C.  V.  Erickson  and  Tver  Erick- 
son,  all  of  the  class  of  '25. 


Electrical  Engineering  News 

Dei'artmext  News 
The  returning  E.  E.'s  found  that  the  interior  of 
the  laboratory  liad  been  changed  somewhat  during 
the  summer  in  order  to  make  room  for  the  new 
machines.  The  45  K.  ^y.  motor-generator  set  has 
been  moved  from  its  old  location  and  direct  coupled. 
The  sjiace  tlius  made  available  is  occupied  by  an- 
other ]ilatforni.  New  machines  are  steadily  arriv- 
ing while  those  already  added  and  in  place  are  as 
follows:  2  (Jeneral  Electric  D.  C.  motor-generator 
sets  rated  at  7  K.  W.  for  use  witli  110-220  volts,  and 
one  General  Electric  revolving  field  alternator  of 
S  K.  W.  capacity,  at  220  volts,  driven  by  a  D.  C. 
motor.  This  alternator  is  ])rovided  with  an 
Amortisseur  winding  so  that  it  can  be  started  as  an 
induction  motor.  A  new  <1.  E.,  (>  phase,  00  cycle,  10 
KVA  rotary  converter  and  contr(d  board  have  been 
installed  on  the  west  side  of  tlie  laboratory.  This 
converter  eud)odies  the  latest  improvements  in  flic 
design  of  this  lype  of  machine.  Tlie  laboratory 
power  lias  been  divided  into  two  jiarts  witli  cadi 
circuit    operating    through    a     set    of     Automalic 


Reclosing  Circuit  Breakers.  Witli  this  arrangement 
trouble  at  one  end  of  the  "lab"  does  not  stop  every 
test  going  on  at  that  time. 

Professor  Morgan  Brooks  lias  returned  from  a 
year's  travel  in  Europe.  Among  the  places  he  visit- 
ed were  France,  Italy,  Switzerland,  and  the  north- 
ern part  of  Africa.  While  traveling  Professor 
Brooks  studied  the  large  hydro-electric  plants  in 
these  countries  and  also  the  electrification  of  the 
railways.  Switzerland  seems  to  lead  in  electrified 
railroads  as  it  is  nearly  conii)letely  ciuiverted.  How- 
ever, the  fact  that  the  country  is  so  small  does  not 
place  it  ahead  of  the  United  States  in  actual  miles 
of  electric  railroad.  In  fact,  our  country  ])robably 
lias  a  greater  mileage  of  railroad  electrification,  al- 
though it  is  of  course,  widely  scattered. 

The  E.  E.  Society  commenced  the  year  with  its 
usual  pep  and  enthusiasm  the  Friday  night  after 
registration.  The  first  meeting  was  a  get-together 
and  tlie  crowd  was  tlie  largest  on  record  even  for  a 
meeting  featuring  the  renowned  E.  E.  Society  'eats." 
About  250  men  were  present  and  after  running  the 
machines  and  looking  around  they  listened  to  the 
worthy  efforts  of  the  speakers.  The  eats  were  high- 
ly appreciated  and  uniquely  announced  by  an  elec- 
tric sign  at  the  end  of  the  laboratory.  The  E.  E. 
Show,  to  be  given  next  spring,  formed  the  chief 
topic  of  the  speeches  and  the  talk  around  the  lab. 
The  show,  which  is  given  every  two  years,  has  the 
reijutation  of  being  the  best  of  its  kind  in  the  coun- 
tiy.  The  Electrical  Show  at  Illinois  is,  or  at  least 
has  been,  the  pattern  used  by  other  universities  in 
modelling  their  shows.  The  show  this  year  is  ex- 
pected to  surjtass  any  entertainment  of  years,  both 
in  size  and  originality.  The  first  concrete  develop- 
ment of  the  plans  came  with  the  appointment  of  the 
various  managers  by  C.  T.  Parker  '24,  at  the  second 
meeting  of  the  E.  E.  Society.  Tlie  stall  apjiointed 
is  as  follows : 

C.  T.  Parker,  General  Manager ;  G.  G.  Robinson, 
Chief  Engineer ;  N.  E.  Sowers,  Engineer  of  Stunts ; 
H.  H.  Smith,  Engineer  of  Radio:  J.  W.  Smith, 
Assistant;  J.  W.  Hart,  Manager  of  Commercial 
Exhibits;  J.  C.  Rettenmeyer,  Chief  of  Electricians; 
E.  K.  Shively,  Assistant;  J.  T.  -lackson.  Business 
Manager;  F.  Lindvahl,  Display  ilanager;  S.  B. 
Hunt,  Assistant;  V.  F.  Buddeke,  Purchasing  Agent; 
M.  S.  Angier,  Advertising  Manager;  1).  E.  Kreuger, 
Assistant;  L.  Warren,  Assistant:  R.  J.  Crandall, 
Treasurer. 

Eta  Kaita  Nr 

I'^ta  Kappa  Nu,  luuiorary  electrical  engineering 
Iraternity,  has  stai'ted  a  year  wJiicli  should  be  suc- 
cessful in  every  way.  'I'lie  pledges  for  the  first  semes- 
ter are: 
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F.  Liirilvalil  "1^4.  (i.  \V.  Kohiiison  "L'-t,  H.  A. 
Whitesel  I'i.  K.  (>.  Askey  "lT).  H.  A.  Baitliiij;  L'.")  ('. 
A.  Boi-gesou  ''25.  W.  H.  Cliiijiiiiaii  'I'o,  K.  (_'.  Krii-soii 
■:i5,  S.  B.  Hunt  '-25.  H.  A.  .lascoviak  "25.  W.  (J.  Ki-ii 
netlv  '25,  L.  A.  Mollnian   I'o. 


IMechanical  Engineering  News 

A.  S.  M.  E.  Activities 
Ou  October  12.  I'.tl':'.  The  Aniei-icaii  Association 
of  Mechanical  Engineers  gave  a  smoker  in  the 
Mechanical  Laboratory.  Professor  A.  C.  Willard, 
liead  of  the  (lepartnient.  gave  an  illustrated  lecture 
on  the  Hudson  Kiver  Vehicular  Tunnel.  The  gen- 
eral features  of  the  tunnel  and  the  methods  of  con- 
struction were  described.  The  A.  S.  M.  E.  smoker 
was  held  particularly  to  interest  student  engineers 
in  joining  the  organization  and  to  provide  for  a  gen- 
eral get-together  between  the  faculty  and  students. 

Depart ji EXT  Notes 

Forge  Shop.  The  forge  laboratory  of  the  Mechan- 
ical Engineering  Department  has  been  entirely  re- 
arranged this  year.  The  furnaces  are  now  located 
in  a  group  in  the  heat  treatment  i-ooni.  opposite  the 
new  forge  laboratory  offices.  Adjacent  to  the  bat- 
tery of  furnaces,  a  physical  laboratory  has  been  laiil 
out  in  which  the  student  may  test  heat  treated 
materials  on  the  Brinell  and  Sceleroscope  machines. 
In  order  that  the  structure  of  steels  may  be  more 
closely  observed  by  the  student,  a  new  microscope 
has  been  ordered  by  the  Department.  This,  together 
with  a  new  pjTometer  and  a  new  high  temperature 
furnace,  completes  the  additional  equipment  tliis 
year. 

Foundry.  In  the  foundry  division  of  the  Mechan 
ical  Engineering  Department,  several  new  machines 
have  been  installed  this  year.  All  the  new  equip- 
ment is  to  be  operated  by  students  studying  foundry 
courses.  The  Jolt  Striiqier  machine,  a  product  of 
the  Osborn  Manufacturing  Company,  is  to  be  used 
in  connection  with  the  Tabor  Stripper  machine.  The 
Jolt  Stripper  will  prn<luce  the  cope,  or  the  upper 
part  of  the  flask,  and  the  Tabor  machine  will  pro- 
duce the  drag,  or  lower  part  of  the  flask.  Both 
machines  automatically  ram  the  sand  and  draw  the 
patterns.  The  foundry  department  staff  intends  to 
put  the  production  of  castings  on  a  commercial 
basis,  that  is,  to  produce  by  means  of  machines  and 
unskilled  labor,  that  which  poorer  machines  and 
skilled  labor  would  ordinarily  be  expected  to  [n-ci- 
duce.  The  two  machines  will  be  u.sed  principally  in 
the  production  of  flywheel,  crank  case,  and  cylinder 
block  castings  for  the  gas  engine  parts  which  will 
later  he  machined  liy  the  students  in  the  machine 
shop  laboratory. 


A  new  Internationa!  niohling  madiine  of  tlie  roll- 
over, iiattern  draw  lyite.  is  to  be  used  in  the  fouudi'y 
laiioratory  in  tiie  ]irodnclii>n  of  andiron  castings 
tliis  year. 

A  new  Rotating  Sand  Blast  Tumbling  Barrel 
lias  been  installed  in  the  liasement  of  the  foundry 
laboratory.  The  niacliine  is  a  product  of  the  Stan- 
ilard  iMiuipment  Comi)any  and  is  to  be  u.sed  iu 
"tumbling"  the  ]ii-odiictiou  castings  of  tlie  gasoline 
engines,  manufactured  by  the  students.  The  sur- 
faces of  new  castings  are  covered  with  sand  and 
scale  when  taken  from  the  mold,  so  the  purpose  of 
the  tumbling  barrel  is  to  blow  an  abrasive  material, 
such  as  sand,  against  the  casting  with  a  high  veloc- 
ity, thereby  cleaning  the  casting.  This  process  puts 
the  casting  in  shajje  for  the  machine  work  to  follow. 
An  ingenious  method  is  used  for  the  disposal  of  dust 
that  results  from  tlie  breaking  up  of  the  sand  par- 
ticles. The  dust  is  sucked  by  a  small  fan  through 
a  pipe  into  a  dust  reservoir,  which  is  run  by  a  1-2 
horsepower  motor.  The  heavier  particles  of  sand 
sink  to  the  bottom  of  the  reservoir,  while  the  very 
fine  dust  ri.ses  to  the  top  and  escapes  through  a 
pipe  leading  outdoors.  The  tumbling  barrel  is 
turned  by  a  one  horsepower  motor. 

MiichiiK'  Sliop.  Two  dynantometers,  one  for  a 
lathe  and  one  for  a  milling  machine,  have  l)een 
designed  for  the  machine  laboratory.  By  means  of 
these  specially  designed  dynamometers,  all  the 
forces  that  act  in  a  lathe,  or  a  milling  machine,  may 
be  accurately  measured  together  with  their  time  of 
action.  Research  in  machine  work,  is  practically 
unknown  in  the  average  industrial  plant.  With  the 
accurate  compilation  of  data  made  possible  by  these 
dynamometers  some  new  information  concerning  the 
relative  cutting  speeds  of  steel  will  soon  be  avail- 
able. 

Vincente  S.  Fuentes.  a  mechanical  engineer  of 
the  class  of  ■2:>,  recently  left  the  rniveisity  to  take 
a  position  with  Flick  and  Comitany.  of  Pennsyl- 
vania. 

A  series  of  notes  on  the  design  of  steam  jiower 
]ilants  have  recently  been  compiled  by  Professor  V. 
A.  Leutwiler  of  the  Department  of  Mechanical 
Engineering.  These  notes  are  to  be  used  only  Iiy 
students  who  are  registered  in  design  courses. 

Runiualdo  Araneta.  "2:!,  a  niechanical  engineer- 
ing graduate,  has  returned  to  his  home  in  the  Phil- 
lipiiie  Islands  where  he  expects  to  enter  the  sugar 
business. 

.Mr.  Carl  H.  Casberg.  succcssoi-  to  Mr.  (Justov  H. 
Kadebaugh.  as  superintendent  of  the  machine  slio]) 
laboratory,  graduated  from  the  University  of  \\is- 
consin  in  P.iHi  with  the  degree  of  Bachelor  of 
Science   in    Mechanical    Engineering.      Mr.    Casberg 
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served  the  next  five  years  as  Assistant  General 
Superintendent  for  the  Rockford  Drilling  Machine 
Co.,  Rockford,  Illinois.  Before  joining  the  Univer- 
sity staff,  ilr.  Casberg  taught  Mechanical  Drawing, 
Mathematics,  and  Machine  Shop  Practice  in  the 
Rockford  Continuation  School  and  in  Rockford 
High  School. 

Mr.  H.  O.  Haughton,  assistant  superintendent  of 
the  foundry  laboratory,  graduated  from  Sheffield 
Scientific  School,  Yale  University,  with  the  degree 
of  Bachelor  of  Philosophy,  in  June,  1919.  Mr. 
Haughton  spent  the  next  four  years  with  the  West- 
inghouse  Electric  and  Manuiacturiug  Company  at 
the  South  Philadelpliia  Works.  His  practical 
experience  was  gained  in  the  foundry  and  nuichiue 
shop,  in  the  scheduling  dei>artnieut,  and  as  assistant 
to  the  general  foreman.  Mr.  Haughton  was  also 
employed  for  a  short  time  in  the  Engineering  De- 
partment of  the  American  Locomotive  Company  at 
Schenectady,  N.  Y. 

A.  S.  M.  E.  ScH0L.\RSHir 

The  attention  of  all  mechanical  engineering  stu- 
dents is  called  to  the  fact  that  each  year,  under  the 
authority  of  the  governing  bodies  of  Columbia  Uni- 
versity, tlie  Aiuerican  Society  of  Mechanical  Engi- 
neers has  been  granted  the  privilege  of  naming  the 
recipient  of  a  scholarship  in  mechanical  engineer- 
ing in  the  schools  of  Mines,  Engineering,  and  Chem- 
istry at  Columbia  University. 

The  purpose  of  this  advance  course  is  to  turn  out 
a  higher  type  of  engineer,  trained  in  the  humanities 
as  well  as  the  fundamentals  of  his  profession. 

The  scholarsliip  is  awarded  for  graduate  study 
at  Columbia  University,  to  a  student  having  had 
three  years  study  at  a  recognized  technical  institu- 
tion, or  to  a  student  possessing  a  Bachelor  of 
Science  degree.  The  scholarship  amounts  to  about 
1350.00,  depending  upon  the  courses  studied.  The 
candidate  is  admitted  on  the  basis  of  his  previous 
collegiate  record  without  undergoing  special  exam- 
inations. 

Further  information  may  be  obtained  by  com- 
municating with  either  the  National  Secretary  of 
the  Amei'icau  Society  of  Mechanical  Engineers,  or 
with  the  Secretary  of  Columbia  University. 

Pi  Tau  Sigma  Activities 
On  September  28,  1923,  Pi  Tau  Sigma  gave  a 
freshman  smoker  at  the  Mechanical  Engineering 
Laboratory.  After  short  talks  by  Professor  A.  C. 
"Willard,  head  of  the  Mechanical  Engineering  De- 
partment, G.  A.  Goodenough,  R.  D.  Webb,  and  T. 
E.  AVith,  President  of  the  Society,  the  men  formed 
in  line  atid  were  introduced  to  their  future  instruc- 
tors. 

Pi  Tau  Sigma,  honorai'y  mechanical  engineering 


fraternity,  will  present  a  polyphase-duplex  slide  rule 
to  tlie  il.  E.  freshman  with  the  highest  scholastic 
average  for  the  year.  In  case  of  a  tie  for  honors, 
tlie  man  most  interested  in  campus  activities  will 
be  given  the  preference.  Pi  Tau  Sigma,  in  giving 
the  prize,  hopes  to  stimulate  interest  in  the  attain- 
ment of  high  scholarship  among  the  first  year  men. 


Mining  Engineering  News 

Mining  Society 
The  first  Mining  smoker  of  the  year  was  held 
Wednesday  evening,  October  3.  and  if  it's  success  is 
any  indicator,  a  most  successful  year  is  ahead  of 
us.  Fully  80  per  cent  of  the  Mining  Department 
turned  out.  In  a  short  preliminary  "business  before 
pleasure"  talk.  President  Dodge  welcomed  the  fresh- 
men and  new  students,  and  presented  the  business 
of  the  meeting.  Several  committees  were  appointed, 
among  them  a  memorial  committee  to  complete  the 
work  of  a  memorial  for  Professor  Stoek,founder  of 
the  Mining  School  at  the  University  of  Illinois.  A 
few  other  matters  of  business  were  brought  up, 
after  which  refreshments  were  served  (with  music). 
Talks  by  the  faculty,  which  were  the  most  interest- 
ing part  of  the  program,  came  last.  The  interesting 
and  varied  experiences  of  Professors  Drucker 
and  Bains,  and  short  talks  by  Smith  and 
Eraser  were  greeted  with  enthusiasm.  By  8:45  the 
talks  were  over  and  the  doughnuts  were  gone,  so  the 
meeting  closed  with  every  miner  more  firmly  con- 
vinced than  ever  of  the  advantages  of  being  "one  of 
the  boys"  in  the  big  family — a  little  college  in  a  big 
University. 

A  novel  innovation  was  introduced  by  President 
Dodge — a  sort  of  mutual,  individual  introduction — 
in  which  evei"y  member  introduced  himself  to  the 
others  present,  with  a  few  words  of  his  history.  It 
proved  a  great  success. 

President  Dodge  and  the  program  committee 
have  promised  us  some  interesting  evenings  in  the 
future,  in  the  form  of  lectures  by  various  prominent 
men.  The  activities  of  the  Mining  Society  this  year 
bid  fair  to  eclipse,  by  far,  even  the  successes  of  last 
year.  The  spirit  of  progressiveness  and  good  fellow- 
ship, shown  thus  far,  is  more  than  encouraging. 

Thursday  evening,  October  11,  the  Mining 
Society,  and  a  number  of  guests,  met  in  100  Com- 
merce and  were  addressed  by  Professor  Parr,  of  the 
department  of  Chemistry,  on  "The  By-Products  of 
Coal  Coking."  President  Dodge  had  promised  us  an 
instructive  evening,  and  his  promise  was  more  than 
fulfilled,  for  Professor  Parr's  illustrated  talk  was 
interesting  as  well  as  instructive. 

A  short  business  meeting  was  held.     The  mem- 
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bership  committee  presented  a  plau  cakMilated  to 
make  every  miner  a  member  of  the  Mining  Society. 
A  report  on  the  progress  of  the  committee  in  charge 
of  Prof.  Stock's  memorial  was  given.  Defiuite  prt)- 
gress  is  being  made,  and  Lorado  Taft  is  to  be  asked 
to  do  the  work.  Mr.  Taft  was  a  personal  friend  of 
I'rofessor  Stock.  H.  E.  Butter.^i.  "^o,  was  elected 
Secretary-Treasurer  of  the  Mining  Society  for  the 
ensuing  year. 

The  Senior  IxsrECTiox  Trip 

On  October  25  a  class  of  thirteen  seniors  and 
two  graduate  students,  accompanied  by  Professor 
Drucker  and  Mr.  Smith  left  on  the  mining  inspec- 
tion trip.  Their  scheduled  stops  were  chiefly  in 
southern  Illinois  and  south-eastern  Missouri  in  the 
lead  and  coal  mining  districts. 

One  of  the  most  interesting  stops  during  the  trip 
was  made  at  Flat  Rivei'.  in  south-eastern  Missouri, 
where  they  visited  the  lead  mines.  The  two  largest 
lead  mines  in  the  world  are  located  here,  producing 
one-third  of  the  lead  miued  in  the  United  States. 
There  are  miles  of  passages  underground,  through 
huge  rooms,  some  of  which  are  80  feet  high,  from 
which  the  lead  is  being  taken. 

From  the  lead  district  they  returned  to  Illinois 
and  inspected  a  number  of  the  largest  and  best 
etjuipped  coal  mines.  The  inspection  "crew"  visited 
the  "Orient"  mine,  the  largest  coal  mine  in  the 
world ;  the  "Kathleen"  mine,  where  the  skips  were 
inspected;  and  the  Jackson  Coal  Company's  mine 
at  Hallidayboro,  which  is  still  using  the  old  cable 
system  of  underground  haulage. 

A  number  of  ideas  obtained  on  the  trip  are  to 
be  incorporated  in  the  problems  in  Mining  Design 
which  the  seniors  are  working  on.  The  party 
returned  October  HI,  after  a  trip  of  seveu  days  dur- 
ation. 

The  U.  S.  Mine  Rescue  Car 
Professor  Hoskin  has  succeeded  in  his  efforts  to 
have  a  U.  S.  Mine  Rescue  Car  sent  to  the  University. 
He  has  been  trying  for  several  years  and  this  year 
the  Government  consented  for  the  tirst  time. 

The  United  States  maintains  a  number  of  Mine 
Rescue  cars  scattered  through-out  the  country,  to  be 
reasonably  ne;ir  in  case  of  a  mine  disaster.  Each 
car  carries  a  crew  of  highly  trained  men  and  the 
rtnest  and  most  efficient  rescue  apparatus  obtain- 
able. On  November  .5,  the  car  assigned  to  this  dis- 
trict will  arrive  here,  and  will  occupy  the  siding 
back  of  the  Transportation  Building.  The  senior 
Mining  Engineers  studying  Mining  S  will  report  to 
the  car  every  day  for  the  week  or  ten  days  of  its 
stay  and  will  take  a  very  intensive  course  of  study 
and  training  from  the  crew  of  the  car.  At  the  end 
of  this  time  the  class  will  take  an  examination,  and 


tho.se   passing    it    will    obtain    certificates   entitling 
them  to  take  charge  of  similar  work  in  any  mine  in 

the  country. 

It  is  hoped  that  the  car  will  return  each  succeed- 
ing year  in  order  to  enable  future  classes  to  have 
the  opportunities  of  this  instruction.  Professor 
Hoskin  has  done  a  great  deal  for  tiie  miners  in 
securing  this  car  and  every  eligible  student  will  take 
tlie  utmost  advantage  of  it. 

Mining  Engineering,  as  a  profession,  is  becom- 
ing more  and  more  inviting  every  year.  The  recent 
recognition  of  Mexico  affords  exceptional  opportun- 
ities for  yotuig  mining  engineers.  The  mineral 
mining  industry  is  improving  rapidly.  American 
capital  is  venturing  in  considerable  amounts  into 
South  America  and  the  far  East  and  this  alone  will 
require  many  young  graduates  in  the  future.  The 
initial  salaries  of  §125.00  to  fl50.00  a  month  are 
recognized  to  be  merely  starters,  as  the  letters 
which  Professor  Drucker  has  received  from  nearly 
all  of  the  gradtmtes.  indicate.  They  are  all  satisfied 
with  their  work  and  can  see  real  opportniiities 
ahead.  The  profession  of  Mining  and  Metallurgic.il 
Engineering  is  a  well  paid  one  for  those  who  applj- 
tliemselves  thoroughly. 

There  are  52  enrolled  in  the  Department  of  Min- 
ing Engineering.  We  have  the  same  number  of 
Freshmen  as  last  year,  the  senior  class  is  larger  tiiis 
year  than  last  and  the  junior  class  is  exceptionally 
large.  The  increased  enrollment  is  already  notice- 
able; tlie  fight  has  just  begun,  and  year  by  year 
Illinois  is  advancing  step  by  step  to  the  head  of  the 
list  of  Mining  Colleges,  the  position  which  we  think 
she  should  and  will  in  time  occupy. 

Mi.NixG  Department  News 
Mr.  Thomas  Fraser,  formerly  of  the  U.  S. 
Bureau  of  Mines,  has  recently  been  appointed 
Research  Assistant  Professor  of  Mining  Engineer- 
ing. For  the  past  five  years  ilr.  Fi-aser  has  been 
actively  engaged  with  the  Bureau  of  Mines  Experi- 
ment Station  here  at  the  University,  carrying  out 
investigations  in  coal  washing,  and.  in  co-operation 
with  Mr.  Yancey,  lie  has  produced  numerous  pani[ili- 
lets  telling  of  tlie  results  of  their  investigations. 
Fraser  and  Yancey  have  built  up  ([uite  a  national 
reputation,  and  tiieir  w(U-k  is  becoming  well  known 
in  this  field.  .Mr.  Fraser  is  now  completing  a  prob- 
lem, started  by  Professor  lloskin,  regar<ling  the 
distribution  and  cost  of  mining  power,  and  he  is 
also  starting  a  new  problem  on  the  ventilation  of 
mines,  ilr.  Fraser  graduated  from  the  University 
of  Illinois,  and  obtained  his  E.  M.  degree  in  "17.  The 
department  is  indeed  fortunate  in  obtiiining  his 
services. 

Mr.  Smith  has  been  promoted,  and  is  now  a  full 
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instructor  in  iliniiig  Engineering.  He  graduated 
from  tlie  University  of  Illinois  in  '19,  and  entered 
the  teaching  staff  in  September,  "21. 

Professor  Bains,  for  the  past  few  years,  has  been 
doing  consulting  work  in  connection  with  a  Silica 
mill  for  a  New  York  firm  and  has  been  employed 
during  the  summer  designing  this  plant.  Professor 
Bains  also  erected  an  electric  furnace  for  the  pro- 
duction of  Ferro-Silicon,  to  be  used  in  iron  and 
steel  and  in  the  treatment  of  zinc  ores.  He  was 
formerly  Associate  Professor  at  the  Holla  School 
of  Mines,  and  at  the  University  of  Montana.  He  is 
a  graduate  of  Cornell  University  and  of  the  school 
of  Mining  Engineering  at  Columbia  University,  and 
is  a  well  known  authority  on  electrothermic  metal- 
lurgy. Professor  Bains'  family  has  recently  moved 
from  California  to  make  their  home  here. 

Professor  Drncker  spent  the  months  of  June  and 
July  in  collecting  and  preparing  material  for  the 
book  he  is  writing,  "The  Economics  of  MetallurgA-." 
a  book  of  problems  for  senior  students  in  Mining 
Engineering.  The  month  of  August  he  spent  witli 
his  wife  at  Portage  Lake,  in  Northern  Michigan. 
Professor  Drncker  gave  a  great  deal  of  his  time  dur- 
ing the  month  of  -Tune  in  securing  employment  for 
last  year's  graduates.  Of  the  graduating  class  of 
10,  8  were  placed  in  positions  in  South  America, 
Xevada,  Colorado,  Montana,  Arizona  and  Illinois,  at 
beginning  salaries  ranging  from  .*;ll'.").00  to  82.50.00 
a  month.  There  were  additi(mal  aiijilications  from 
Mexico  and  the  ^^'est  wliicli  could  not  be  filled,  ow- 
ing to  a  lack  of  graduates.  The  work  of  the  Depart- 
ment, and  especially  of  Professor  Drucker.  in  tliis 
connection,  is  greatly  appreciated  by  the  graduat- 
ing senior  classes. 

The  School  of  ilines  at  The  University  of  Illinois 
is  achieving  a  world-wide  reputation.  Mr.  Moses 
has  been  sent  here  by  the  South  African  (iovei'nment 
to  work  for  his  M.  S.  degree  in  Mining  Engineering 
Mr.  Moses  is  a  graduate  of  Transvaal  University, 
and  is  specializing  in  coal  mining  for  graduate 
work. 

Mr.  T.  Banno  a  graduate  in  Mining  Engineer- 
ing of  Waseda  University,  Tokio,  is  sent  here  by  (»ne 
of  the  largest  mining  companies  in  Jajjan  to  take 
the  coal  mining  courses  which  are  offered.  Mr. 
Banno  expects  to  complete  his  studies  in  one  and 
one-half  years,  graduating  from  the  coal  mining 
option  with  a  degree  of  M.  S.  in  mining. 

Mr.  Cadoval,  a  graduate  of  the  University  of 
Texas  in  chemical  engineering,  has  entered  the  Oie 
Mining  Department.  He  is  taking  tlie  metal  min- 
ing option,  specializing  in  metallurgy. 

The  Mining  Department  has -received  about  a 
hnndrt'd    valuable  specimens   of  ores   and   minerals 


frcini  tlie  Kocky  Mountain  districts,  donated  Ity  Mr. 
A.  X.  Sweet,  student  of  mining  at  the  Colorado 
Scliool  of  Mines.  Piofessor  Hoskin  also  has  a 
\alual)le  collection  of  gold  and  native  silver  ores 
wliicli  he  gathered  during  the  past  summer.  The 
district  from  which  the  ores  were  obtained  is  ap- 
|iai-ently  a  "coming"  one.  and  a  few  years  may  see 
illiniiis  graduates  figuring  in  its  development. 

Professor  Hoskin  spent  the  summer  making 
mine  examinations  in  tlie  Cascade  Mountains  of 
northern  Washington,  in  the  old  Garfield  mining 
district  in  central  Colorado,  and  in  the  northern 
Ontario  gold-mining  field.  The  specimens  he  found 
were  gathered  during  these  examinations. 

DeLT.V   Ml"    El'SILOX    AlTIVITIES 

Delta  Mu  Epsilon,  honorary  mining  engineering 
fraternity,  announces  the  pledging  of  the  following 
men:  R.  A.  Podesta  '21,  (i.  L.  Smith  "21,  R.  L. 
Jacobs  '24,  J.  Setinsky  '21,  B.  L.  Lubelsky  '24,  R.  L. 
Fleming  '24,  H.  E.  Butters  •2.").  J.  A.  Blair  '2.5,  J. 
W.  Schaefer  '25. 

Tlie  following  officers  were  elected :  N.  A. 
Tolch  '24.  president;  B.  C.  McCowan  "24.  secretary; 
C.  H.  Dodge  "24,  treasurer. 


Railway  News 

R.VILWAY   CLI  B 

The  first  meeting  of  the  Railway  Club  was  liekl 
on  Thursday,  October  4,  with  its  purpose,  to  discuss 
lilaus  for  the  year.  The  prograuis  to  be  arranged 
will  probably  include  the  showing  of  a  film  made  by 
the  Baldwin  Locomotive  works  on  locomotive  con- 
struction. Speakers  from  out  of  the  city  will  be 
obtained  at  later  dates.  It  is  the  endeavor  of  the 
Club  to  band  all  railway  engineers  together  in  an 
organization  that  can  be  helpful  and  useful  to  each 
uieml>er  l)y  discussion  of  I'nilroads  and  otluM'  cnm- 
iiion  problems. 

The  second  meeting  was  a  smoker  held  at  the 
Union  Building  two  weeks  later.  Oft'icers  this  year 
are:  President,  C.  E.  Sperry ;  Vice-i^resident,  K.  W. 
Brady :  Secretary,  I.  V.  Cohen ;  and  Treasurer,  F. 
W.  Copp. 

The  Railway  Club  held  its  12th  annual  smoker 
Thursday,  October  18.  Considering  the  inclement 
weather  the  sliowing  was  all  that  could  be  ex]>ected. 
Although  one  of  the  smaller  Engineering  Societies, 
the  did)  is  beginning  its  twelfth  successful  year. 
Professor  Schmidt  told  about  the  first  club  and  the 
work  of  the  club  in  general. 

Rain  never  does  keep  a  good  man  down  for  Pro- 
fessor Knight  was  present  as  full  of  good  jokes  as 
ever.    Vice-president    Brady    offered    a    rebuttal    to 
Professor  Knight's  talk.     No  decision  was  given. 
(Continued  on  Page  44) 


Ciiril:    Wliy  do  they  cjill  it  the  weepiiif;  willow?  Sam,  a   coloicil  "slicker,"  s()i<l  .Mosc  a   imilc.     A 

It  (loesirt  weep,  does  it?  few  days  later  Mose  told   Sam  the  innie  was  liliml. 

£V7;    No,  it  used  to  but  one  day  tiie  tii-  tree  said  "Wliut  iiiaices  yo"  tiuk  dat  mule  is  hliiid?" 

to  it  "itiue  knot."  "Wliy,  I  tni-iied   liim  loose  in  a   field  and   lie   ran 

— G(ir(/<)!/Jc.  rifilit  into  a  free." 
■ ".Mose.  dat  mule  ain't  lilind.     He  just  don"t  j;ive 


"As   yon    were,"    said    Mary   daue   assisting;   her      a  damn. 
roommate    in    removin<;    cosmeties    and    takiiij;    oH' 
false  curls. 


— E.rrJiini(/r. 


''AVhar  did  you  get  that  fine  hat?" 

"At  de  .sto'." 

*'How  umcli  wns  it?'' 

"Ah  don't  know.    I)e  sto'-keeper  wasn't  dar." 


"Oscar,  gimme  three  cigars,"  ordered  Bill  Allen 
as  he  pitched  a  ipiarter  across  the  counter. 

"Strong  ones,  or  mild?" 

"Gimme  the  strong  ones.  The  weak  ones  are  al- 
ways busting  in  me  ])ocket." 


"Oh,  Sarah  dear."  her  mother  said. 

"That  man  had  better  go." 
"Oh,  mother  dear,  please,  not  just  j^et — 

He  works  so  doggone  slow." 

— Punch  Bowl. 


"You've  no  kick  coming."  said  the  ]>olitc  dis- 
jienser  as  he  handed  the  customer  a  ghiss  of  near 
beer. 


AT  LEAST 
"Leave  me  with  a  smile,"  murmered  the  victim 
as  the  .vegg  frisked  his  clothes. 


IN  THE  LIBRARY 

Sing  a  song  of  nuts  and  bolts. 
Of  rivet  heads  and  screws; 

Entertain  yon  engineer. 

He's  got  them  "Slipstick  bines." 


A  PROMISING  ENGINEER 
First  Prof:  There's  a  lad  with  good  stuff  in  him. 


PROOF 

/'rofrxsiir:    "Isn't   it   W(Uiderfnl.   mv   dear,   they 


Second  Prof:    Let's  follow  him;  maybe  we  can  actually  f(nind  in  Tutankhamen's  tomb  couches  and 

find  out  where  he  got  it.  chairs  thirty  centuries  old.  and  in  good  condition." 

If  is-  Wife:  "I  liave  always  said.  John  that  it  paj-s 

^^'ELL?  in  the  long  rtin  to  buy  the  best." 

"This,'"  said  the  very  foolish  person  as  he  reniov-  

ed  his  ear  from  the  very  fair  person's  hairnet,  "is  HOAV  YA  GONNA  KEEP  IT? 

what  I  might  term  an  entangling  alliance."  "We-ell.  maybe  I  could  give  ye  a  job  as  a  time- 

keeper,"    J.    McGarrily.    Contractor   and    Buililing, 

SO  SAY  ALL  OF  US  remarked  donbicdiy   to  the  ne'er-do-well   son  of  his 

Prisoner:    Thank   yon   Judge,   for  the   sentence,  dead  friend. 

Judfir:    "Why  thaidc  me?  I  gave  you  sixty  days.  "Why-why  I'm  mndi  oliligcil.  but   the  fact  is,  the 

Prisoner:    After    I    heard    my    lawyer    s])eak    1  jiawn-broker's  got  my  walch,"  stammen-d  Ihe  young 

thought  you  would  give  me  life.  (u-odigal. 
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A  L  U  Jvl  N  I 

NOTtS 


i) 


Rohcrt  E.  Doherty,  c.e.,  '09,  has  just  been  named  as 
one  of  the  consulting  engineers  of  the  General 
Electric  Company,  a  group  composed  of  tlie  most 
prominent  engineers  in  the  service  of  the  com- 
pan. 

Following  liis  graduation,  Mr.  Doherty  entered 
the  Testing  l)epartment  (Students"  Training 
Course)  at  the  Pittsfield  AA'orks  of  the  Company, 
and  in  1910,  was  transferred  to  the  A.  C.  Engi- 
neering Department  at  Schnectady.  In  1920,  he 
was  made  assistant  to  the  late  Dr.  Charles  P. 
Steinmetz,  with  whom  he  was  associated  until  ap- 
pointed to  the  position  mentioned.  As  a  consult- 
ing engineer,  lie  will  be  engaged  on  engineering 
problems  incident  to  the  company's  worli.  In  ad- 
dition to  this  he  has  supervision  of  a  three-year 
course  of  training  for  young  engineers  connected 
with  tlie  company,  the  purpose  of  wliich  is  to  give 
intensive  training  in  designing  engineering. 

Mr.  Doherty,  wlio  received  a  master's  degree 
from  Union  College  in  1921,  is  well  known 
tliroughout  the  electrical  engineering  profession, 
and  has  read  several  papers  at  national  conven- 
tions of  the  American  Institute  of  Electrical 
Engineers,  of  which  he  is  a  member.  His  appoint- 
tment  as  a  'consulting  engineering  is  a  distinct 
tribute  to  his  standing  in  the  profession,  as  out  of 
all  the  engineers  in  the  General  Electric  Com- 
pany organization  there  are  at  present  but  fifteen 
consulting  engineers,  each  of  whom  has  won  dis- 
tinction in  some  particular  field  of  electrical  engi- 
neering. 

Mr.  Doherty  is  a  member  of  Theta  Delta  Chi, 
and  of  Tau  Beta  Pi,  Sigma  Xi,  and  Eta  Kappa 
Nu.  He  was  a  member  of  the  University  l>and,  a 
member  of  tlie  Cap  and  Gown  Committee,  and 
chairman  of  the  Senior  Hat  Committee. 

•/.  A.  Ockerson,  c.e.,  '73  who  is  practising  civil  engi- 
neering at  St.  Louis,  is  chairman  of  five  of  the 
standing  committees  of  tlie  Mississippi  River 
Commission. 

ir.  F.  Kendall,  c.e.,  '85,  of  New  Orleans  is  also  with 
the  Mississippi  River  Commission.  Previous  to 
this  he  was  wit1i  the  Southern  Pacific,  engaged  in 
railway  work. 

James  M.  Kent,  m.c,  '85,  is  at  the  Manuel  Training 


High  School  in  Kansas  City  teaching  civil  and 
electrical  engineering. 

A.  T.  North,  a.e.,  '85,  is  an  associate  editor  of  the 
"American  Architect." 

T.  II.  Aiiirinc.  e.e.,  '06,  was  in  Ja]ian  for  the  Inter- 
national General  Electric  Co.  He  was  reported  as 
being  lost  in  the  recent  earth(piake  there. 

Chas.  Noltc.  m,e.,  '09,  has  the  important  position  of 
general  manager  for  the  Robert  Hunt  Company, 
engineers,  of  Chicago. 

E.  C.  McMillcn,  m.e.,  '09,  is  located  with  the  Kal- 
man  Steel  Co.,  at  their  oftices  in  Chicago. 

Kenneth  Talhot,  c.e.,  '09,  who  is  with  the  Koehring 
Co.,  of  Milwaukee,  is  responsible  for  some  discus- 
sions in  the  Engineering  News-Record  concerning 
sales  methods  used  by  equipment  manufacturers. 

B.  A.  Horn,  arch,,  '10,  is  one  of  the  partners  of  tlie 
architectural  firm  of  Cervin  and  Horn  of  Rock 
Island.  They  have  received  honorable  mention  in 
a  recent  international  contest  for  the  design  of 
a  hospital. 

//.  1/.  BntI,  c.e.,  '14,  is  located  at  Gilson,  HI.,  and  is 

doing  private  engineering  work  at  Galesburg  and 

Monmouth, 
ir.  L.  Nichols,  c.e.,  '15,  is  now  an  assistant  engineer 

for  the  New  York  Central.    His  headipiarters  are 

at  Cleveland. 

C.  M.  Clarlc,  r.m.e.,  "IT,  is  connected  with  the  motive 
power  department  of  the  Chicago  and  North- 
western. 

Elicijn  i^i)ninons,  a.e.,  '20,  is  the  building  construc- 
tion superintendent  for  the  Simmons-Dick  com- 
pany of  Chicago.  'Runt'  was  football  manager 
while  in  his  senior  year  in  school. 

JIarry  Soderherg,  a.e.,  '20,  is  now  vice-pre.sident  and 
plant  stiperintendent  of  the  Los  Angeles  Concrete 
Tile  Co, 

C  L.  Conrad,  e.e.,  '22,  is  connected  with  the  (General 
Electric  Co. 

Clara  Nicolett,  m.e.,  ('22)  i-eceived  some  ])rominence 
in  the  form  of  a  page  write-up,  illustrated,  in  the 
Literary  Digest.  She  is  in  the  Missouri  River 
power  ])lant  of  the  Kansas  City  railways. 

R.  W.  Scltniidt,  c.e..  '22  is  now  in  St.  Louis  working 
for  Flad  and  Humphries,  engineers. 
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C.   C.   Siiiith,  e.e.,   '22,   is   with    tlic   ronininnirc.'ilth 

Edison  Co.,  iu  Chicago. 
Jack  Thompson,  c.e.,  '22.  is  in  the  engiueering  de- 

pai'tiiiout  of  the  Illinois  Central  lines. 
Jloirard  Main,  c.e.,   '22,   has  jnst  been   made  chief 

engineer   of   the   Wabash,   Chester   and    Western 

with  his  headquarters  at  Jit.  Vernon. 
6'.  L.   Eihhl,  c.e.,   '00,   is   in   chai-ge  of   the   railway 

engineering    de])artnient    of    the    Case    School    of 

.\p]ilied  Science  at  Cleveland.    He  has  lately  been 

made  treasurer  of  the  school. 
.1.  E.  IToiftt.  ni.e.,  '11,  who  is  contracting  in  Rock 

Island,  recently  i)re]iared  a   i^aper  on  trncks  for 

road  const iMict ion,  for  the  American  Road-Rnild- 

ers  Association. 

E.  ■/.  R'lxiihark,  miii.,  '12,  is  in  Paris  France,  as  the 
Foreign  re](resentative  of  the  Sullivan  Machinery 
Co.,  of  Chicago. 

G.  »S'.  Suiif/dall,  c.e.,  "13.  manages  the  ^lontreal 
office  of  tiie  Chicago  Bridge  and  Iron  Works. 

Ralph  G.  Pcvnj,  min.,  '].'),  is  doing  his  bit  to  keep 
the  country  warm.  He  is  the  resident  engineer 
of  the  Rep\dilic  Coal  Co.,  at  Roundup,  Mont. 

John  I).  Maitison.  c.e.,  '1"),  i.s  assistant  highway 
engineer  of  the  Fourth  District  at  I'eoria. 

.4.  .1/.  Barrcau,  a.e.,  'l"),  is  a  strnctnral  engineer  for 
the  firm  of  Byllesby  and  Co.,  of  Chicago. 

■T.  W.  Annsfroiif/,  c.e.,  '!>3,  received  his  diploma 
with  the  Class  of  '22.  While  in  school  he  was  on 
the  football  team  and  was  also  somewhat  of  a 
track  man.  At  present  he  is  the  Vice-president  of 
the  Illinois  Oil  Comjiany  at  Rock  Island. 

•/.  H.  Westhay,  r.m.e.,  "17.  is  a  special  engineer  for 
the  Big  Four.  His  work  is  in  the  transportation 
department  where  he  is  interesTeil  in  fuel  con- 
servation of  power  plants. 

Col.  ir.  R.  Rohcrtfi.  c.e.,  '88  is  president  of  Roberts 
and  Schaefer,  engineers  and  contractors  of  Chi- 
cago. He  holds  a  chairmauship  in  the  American 
Jlining  Congress  and  has  written  an  article  on 
the  adoption  of  standards  for  American  indus- 
tries, which  was  publislied  in  the  Miiiiiif/  Criin/rcss 
Journal. 

F.  Jj.  Kteinhofj.  cer.e.,  '17,  edits  a  new  cer.imics  pub- 
lication, 'Ceramics  liulufiiry.'  Others  on  tlu!  start' 
are:  G.  IC.  Reed,  '22;  R.  R.  I)itiiirls<,„.  "14;  .4.  /■;. 
M'miams.  '10:  .1/.  ('.  Tioo:r.  'l.-,;  and  ('.  C 
Trrixrhel,  'Ifi. 

Rr.rfard  Xcircdiiih,  arch.,  '11,  of  the  University  De- 
jiartnient  of  Architecture  had  an  article  in  a 
recent  numl)er  of  the  WcKlcni  Areliitccl.-  He  is 
now  engaged  in  writing  texts  on  the  History  <>\' 
Architecture  to  be  used  in  the  de]iartmenl. 

I'lllll  licckrr,  Jn.e.,  "17,  is  with  the  \\'estcliesler 
l.iighting  Co.,  Mt.  ^'('rnon,  X.  N'.,  as  .issistanl 
engineer. 


W.  B.  Ovrrbee,  c.e..  '21.   is  with   the   Illinois   Bell 

Telephone    Co.,    at  Chicago,    other    Illinois    men 

with  the  company  are:   A'.  N.  Dawson,  "20:  and 
'Red'  Buniell,  '21. 

Rodney  Bell,  c.e.,  'CD,  is  building  state  roads  ne;ir 
Paris. 

A'.  E.  Tully,  c.r.,  '13,  is  teaching  military  science  at 
Washington  University.  He  has  just  recently 
returned  from  the  Canal  Zone  where  he  has  been 
stationed  for  the  past  two  years. 

L.  C.  Hernny.  c.e.,  '22,  has  just  returned  to  the 
States  from  South  America  after  an  eightetn 
months  stay  with  the  Sun  Oil  Co. 

The  (Teneral  Electric  Company  has  enrolled  in  it's 
Student's  Training  Course  at  Schenectady,  .1/.  \V. 
Kenny,  R.  G.  Ritcdy,  R.  E.  Welton  and  I>.  <). 
Whelan  of  the  Class  of  '23. 

E.  F.  Garpentcr,  and  Harry  Gjessing,  min.e.,  '23,  are 
with  the  Tom  Boy  Gold  lline  in  Colorado.  In  a 
letter  to  Prof.  Drucker,  both  seem  to  b(!  climbing 
right  along  in  their  profession. 

A'.  »S'.  ,'^avford,  min.e.,  "23,  migrated  to  Columbia 
where  he  is  employed  as  a  metallurgist  for  the 
(\ilumbian  CTold  Mining  Corp. 

E.  G.  Prouty,  c.e.,  '14,  has  joined  the  staff  of  Power 
Plant  Enyineerlny.  He  was  formerly  subscrip- 
tion manager  for  the  JIcCraw-Hill   publications. 

E.  K.  Barton,  c.e.,  '11,  is  now  resident  manager  for 
the  Trussed  Concrete  Steel  Co.,  in  San  .Tnan. 
Porto  Rico. 

Roy  G.  Mitchell,  a.e.,  '0<).  has  come  into  print  in  con- 
nection with  a  description  of  concrete  trusses  and 
girders  which  ai'e  anuing  the  largest  ever  used  in 
building  construction. 

/•'.  -4.  Lorenz',  r.e.,  '09,  runs  the  works  of  the  Amer- 
ican Steel  Foundries.  This  is  one  of  the  largest 
steel  foundries  and  keeping  about  1,000  men  bii.sy 
is  quite  some  job. 

M.  E.  Gapoueh,  min.e.,  '23,  is  employed  by  the 
Illinois  Central  in  the  Chicago  offices. 

R.  E.  Fagerhury,  min.e.,  '23,  is  with  the  C.  W.  and 
F.  Coal  Company  of  Chicago  as  mine  inspector. 

A'.  N.  Feryuson,  min.e.,  "2;>,  is  mining  engineer  with 
the  Pacific  Metals  Corporation,  stationed  at  one 
of  their  Cold  Di'edging  Fields  on  the  west  coast 
(if  Cohnnbia,  South  America. 

A*.  A'.  Ijdcy,  min.e.,  '23  is  an  assistant  superintendent 
foi-  the  Brewerton  Coal  Comjiany  at  Springfield, 
Illinois. 

/'.  W.  Ri<-li(trlx.  in.e..  "itl,  visited  the  campus  recent- 
ly, lie  is  a  Sal.es  ICngineer  for  tlie  Oeneral  Elec- 
tvie  ("omitany,  ])art  i<-ularly  interested  in  mine 
iM|ui|niient.  He  has  a  son.  K'aipli  \l..  in  selioul 
w  ho  is  a  '2(i  e.e. 
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Departmental  Notes 

(Continued  from  Page  40) 
The  evening  ended  with  a   plentiful  supply  of 
cider  and  doughnuts  for  everyone. 

DErARTMEXT    XeWS 

During  the  past  sununer  Professor  -I.  K.  Tuthill 
has  been  with  the  Illinois  Central  Kailroad  complet- 
ing the  rating  of  locomotives.  His  work  this  sum- 
nu'r  was  a  continuation  of  the  work  started  a  year 
ago  i)f  rating  various  types  of  locomotives.  The 
locomotives  are  operated  under  any  condition  for 
the  ruling  grade  of  each  division  of  the  entire 
system. 

Some  of  the  results  obtained  from  the  work  of 
the  previous  year  were  not  correct  due  to  the  incom- 
idete  road  profiles.  To  correct  these  errors  a  party 
with  the  Dynamometer  Car.  wliich  is  owned  jointly 
by  the  Illinois  Central  and  the  I'niversity,  made 
tests  on  all  the  grades  that  were  giving  trouble.  In 
some  cases  the  train  crew  was  resjionsible  for  the 
trouble  while  in  other  cases  the  locomotive  ratings 
were  not  correct. 

Most  of  Professor  Tuthill's  work  was  done  on 
divisions  west  of  Chicago.  Magnet  Hill  near  Mat- 
toon  was  used  as  a  basis  for  calculations  last  year. 

The  new  laboratory  for  testing  electric  railway 
machinery  is  nearly  completed.  The  motors  and  the 
new  equiimient.  including  a  Type  P  C  5,  General 
Electric  controller,  have  arrived.  This  laboratory 
will  be  the  very  latest  word  in  railway  equipment 
and  about  the  only  one  of  its  kind  in  the  country. 

Professor  King  took  his  class  in  railway  signal- 
ing to  Tolona,  October  20.  to  inspect  the  interlock- 
ing plant  at  the  intersection  of  the  Illinois  Central 
and  Wabash  Railroads.  The  plant  is  of  the  mechan- 
ical type. 

It  is  planned  to  have  the  class  visit  tlie  electric 
plant  at  the  Big  Four  and  Illinois  Central  inter- 
section at  Champaign  later  in  the  semester. 

A  series  of  drop  tests  on  rail  joints  has  recently 
been  completed.  The  large  droji  hammer  near  the 
University  Power  Plant  was  used  for  the  first  time 
since  1918. 

Tlie  tests  were  made  on  welded  rail  joints  used 
in  street  railway  construction.  Manufacturing  con- 
cerns and  street  railways  througliout  the  country 
sent  rail  joints  here.  After  tlie  tests,  the  broken 
joints  and  results  were  sent  to  the  convention  of 
the  American  Electric  Railway  Engineering  Associ- 
ation at  Atlantic  Citv. 


Future  Metallurgy  of  Zinc  and 
Copper  Sulphides 

(Coninued  from  Page  22) 

other  local  conditions.  A  plant  consisting  of  Wedge 
furnaces,  acid-recovery  SO.,  equipment.  Dorr  classi- 
fiers, agitators,  and  thickeners,  and  with  clarifying- 
filters,  and  the  necessary  electro-precipitating  plant, 
would  cost  from  SI.SOO  to  1^^2.500  per  ton  of  concen- 
trate treated  in  24  hours.  The  cost  for  treatment 
per  ton  of  concentrate  would  vary  between  $5  and 
|7.  Cojiper  extraction  would  vary  from  DO  to  95  per- 
cent or  more,  dejiending  on  tlie  degree  of  roasting, 
time  of  treatment,  and  the  percentage  of  copper  in 
the  concentrate.  There  is  reason  to  believe  that, 
within  tlie  next  few  years  hydro-metallurgical 
methods,  with  electrolytic  deposition,  will  play  an 
imiiortaut  part  in  extracting  marketable  copper 
or  zinc  direct  from  the  concentrate  on  the  spot. 
Smelting  methods  will  be  gradually  replaced  to  a 
large  extent  by  tlie  more  economical  wet  methods. 
Copper,  zinc,  gold,  and  silver-bearing  concentrates 
are  nearly  all  amenable  to  the  wet  methods  after 
roasting.  In  many  cases  the  marketing  of  concen- 
trate costs  in  the  aggregate  from  •'*10  to  -"JoO  per 
ton.  This  includes  freight  ,  sampling,  smelter 
charges  and  deductions,  electi-olytic  refining  and 
selling,  tender  such  conditions  the  leaching  of  coj)- 
]ier  or  zinc  otters  great  possibilities  in  those  dis- 
tricts where  hydro-electric  power  costing  less  than 
1  cent  per  kilowatt-hour  is  available. 


ONE  BETTER 

Hr:  I  tliink  TU  have  this  car  ecpiipped  with 
Steer-Straights  something  to  keep  it  in  the  center 
of  the  road  without  any  attention  on  my  part. 

She:  AVouldn't  it  be  a  lot  better  to  use  the 
brake? 


WHAT  DO  YOr  THINK? 

I'rof.  (ill  (jovcDimciit  class):  What  is  a  silent 
majority? 

Sturlr:  Er. — I  guess  it's  two  men  when  there's 
one  woman  present. 


TRY  THIS  ONE  SOMETIME 
iMili/:    Which  end  shall  I  get  ott? 
Conductor:    It's  all  the  same  t(i  me.  lady;  both 
ends  stop. 


WHAT  HE  THOUGHT  SHE  THOl'GHT 

"My.   isn't   he  wonderful.     I   simply  can't  drag 
my  eyes  away  from  liini,  especially  his  tie." 

WHAT  SHE  THOrcJHT  HE  THOUGHT 
••The  cute  thing,  and  what  a  lovely  silk  sweater." 

WHAT  EVERYBODY  ELSE  THOUGHT 
"The  simp  witli  the  pimply  necktie  has  fallen  for 
the  dumbell  with  the  stringy  blouse." 
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The  International  Air  Races 

(Continued  from  Page  25) 

school  children  to  seo  them.  Driven  only  liy  tin' 
power  of  twisted  rubber  bauds,  the  models  went  oiil 
of  sight  of  the  people  in  the  grandstands  on  many 
occasions.  Mr.  Edward  Lange  of  Chicago  won  the 
24  inch  bronze  tro])liy  and  a  handsome  cash  prize. 
Mr.  Kobert  Jaros  "27  and  Mr.  Bertram  Pond  '-T>.  ul 
the  Fniversity  of  Illinois  took  second  and  third 
places  respectively  in  this  novel  meet.  .Mr.  Lange 
luadc  his  model  go  2G2.4  seconds  in  order  to  receive 
tlie  honors.  It  is  here  interesting  to  note  that  all 
seven  of  the  .^lulvihill  prizes  wei-e  won  by  members 
of  the  Illinois  Jlodel  Aero  Club  whose  members  hold 
all  the  world's  records  for  these  scientific  rubber 
driven  models.  The  Illinois  Model  Aero  Club  is  a 
Chicago  organization  sjionsored  l>y  the  .Vei-o  Club  of 
Illinois. 

The  world's  largest  plane,  the  Harling  Bomber, 
droppetl  in  at  St.  Louis  for  several  days.  The  jtilot 
maneuvered  the  big  ship  around  the  field  with  ap 
parent  ease  which  was  surprising  for  its  40,(100 
pounds  of  total  weight.  A  perfect  landing  was 
made;  and  directly  following  the  Barling,  a  very 
small  Sperry  Messenger  "plane  landed  which  (piite 
resendded  a  flea  beside  the  leviathan  of  the  air. 
Lieut.  Harris,  the  Barling's  pilot,  received 
orders  to  "taxi  his  ship"  to  another  portion  of  the 
lield.  The  blast  from  the  six  Liberty  Motors  of  the 
Barling  ui)set  the  Messenger  "plane  and  stood  it  on 
its  nose,  fortunately  doing  little  damage.  The  body 
of  the  Barling  is  of  the  proportions  of  a  Pullman 
<ar  inside.  The  tail  alone  is  nearly  as  large  as  a 
DeHavilland-Fonr  main  wings..  Its  10  wheels  are 
each  about  T)  feet  in  diameter. 

Not  only  was  the  largest  aeroplane  in  the  world 
I)resent  at  the  races,  but  the  largest  dirigible  bal- 
loon in  the  world  also  appeared  over  St.  Louis  about 
;>  o'clock  in  the  morning.  The  crew,  42  in  all,  got 
up  at  the  usual  hour  and  had  their  breakfast  in  the 
air  over  St.  Louis,  and  then  they  guided  the  shij) 
out  to  the  lield  where  there  was  a  lauding  crew  with 
a  windlass.  The  big  silver  hulk,  080  feet  long,  was 
reeled  down  to  earth  by  means  of  a  I'ope  which  had 
been  lowered  from  a  hatch  under  the  nose  of  the 
balloon.  The  big  shi]),  which  was  foianerly  the  ZIM, 
is  now  known  as  the  Cruiser  U.  S.  S.  Shenandoah. 
It  was  re-fneled,  and  the  food  .supply  was  rei)lenish- 
ed;  then  with  the  addition  of  Rear  Admiral  .MotVett 
to  the  staff,  the  ship  cast  off  after  an  hour's  stay, 
and  headed  fr)r  Chicago  and  "points  East." 

Air  transportation  so  far  has  given  the  world 
the  siieediest  means  of  ti-ansportation  for  any 
weight  up  to  14  tons,  f^ist  sjieeds  for  great  loads 
and  faster  s]ieeds  for  smaller  loads  are  a  reality  in 


the  air.  .V  few  of  the  achievements  of  the  ]»ast  are: 
10:!,000  pounds  total  weight  of  the  ZIM  in  the  air: 
24.'i  miles  ]ier  hour  ovei'  a  three  leg  cour.se  :>0  miles 
long  in  a  Curtiss  Xavy  Kacer;  across  the  Ciuted 
Slates  in  the  l'"okker  .Monoplane:  :!.">, 000  fed  \\\>  in 
a  Lel'ere  Uiplaiie:  and  across  llic  .\ll.nilic  Ocean  in 
the  XC4. 

What  does  the  future  hold"? 


The  Plym  Scholarship 

(Continued  from  Page  27) 

awarded.  If  the  winner  finds  it  im]iossible  to  ac- 
cept the  conditions  at  the  iiropcr  time  the  author 
of  the  design  awarded  I'^irst  Mention  is  recommend- 
('(I.  The  committee,  however,  reserves  the  right  of 
making  no  award  if  in  their  judgement  the  design 
or  (]uality  of  drawings  submitted  in  any  competition 
justities  such  action. 

Unless  unforseen  conditions  arise  which  wari'ant 
moditication  of  the  i)lan,  the  winner  of  the  fellow- 
ship must  sail  for  IOuro])e  not  latter  than  October 
first,  must  remain  abi-o.id  and  pursue  the  study  of 
architecture,  following  a  ])lan  ajiproved  by  the  com- 
mittee, for  a  full  term  of  one  year.  He  may  not  ac- 
cept remunerative  employment  during  the  tei-m  of 
the  fellowship. 

Holders  of  the  IMyni  Fellowslii]),  at  their  option, 
may  also  be  registered  in  the  (iradiiate  School  as 
caudidates  for  the  academic  degree  of  Master  of 
Science  in  Architecture.  A  minimum  of  one  full 
calender  year's  work  is  reipiired  for  the  degree: 
eleven  months  shall  be  spent  in  I'hirope  and  the  last 
month  in  residence  at  the  Cniversity  of  Illinois.  Of 
the  eleven  months  abroad,  iit  least  eight  months 
must  be  spent  in  some  recognized  atelier  or  school 
in  Paris,  or  in  the  American  Academy  in  Rome.  The 
nutnth  in  residence  at  the  Cnixersity  of  Illinois  shall 
be  used  to  complete  the  thesis,  the  material  for 
which  was  collected  al)road. 


CHKCK! 

A  girl  may  be  a  Phi  Pete  and  class  president  but 
her  pals  back  home  never  thiid<  she's  much  of  a 
success  until  she  comes  home  with  a  diamond. 


.MILITARY  SCIENCE  nOX 

"An  when  you  gel  tli.il  done,"  b.iwled  the  snjiply- 
sergeant  to  his  student  undcrsindy.  "charge  Cor- 
|ini'al  llar<lguy  with  a  bayonet." 

"W'-w-well,"  stammered  the  other,  trembling,  "if 
you  say  so.  orders  is  orders,  but  \i>\i  might  just  as 
well  issue  me  a  wooden  cross  right   now." 
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The  Carpenter  Brids'e 

(Continued  from  Page  19) 

steel  was  placed  and  wired.  Figure  10  shows  the 
floor  ready  for  pouring.  Note  the  veritalile  carpet 
of  steel.  Again  the  cars  of  concrete  were  run  out 
and  this  time  were  discharged  directly  onto  the 
form  boards.  Workmen  spread  the  concrete  uni- 
forndy  to  the  re(piired  dei)t]i  witli  shovels,  at  the 
same  time  spading  vigorously  around  llie  steel  to 
insure  good  bond.  The  end  farthest  from  the  mixer 
was  poured  first,  and  as  tlie  work  progressed  the 
track  was  pulled  up  and  the  surface  of  the  concrete 
was  floated  down  to  the  required  crown.  This  pro- 
cedure was  followed  until  the  entire  span  was 
completed. 

After  all  the  spans  were  completed,  the  posts 
and  the  base  of  the  bridge  rails  were  poured.  There 
was  only  a  3  inch  margin  between  the  outside  edge 
of  the  bridge  floor  and  the  base  of  the  rail,  so  spe- 
cial care  had  to  be  exercised  in  aligning  and 
bracing  the  forms  for  the  base.  The  timber  posts 
sujiporting  tlie  center  track  came  in  nicely  here,  for 
long  braces  were  nailed  to  tliese  and  the  entire 
weight  of  the  tracks  then  kept  the  forms  at  the 
other  end  of  the  braces  from  springing  out  of  place. 
These  braces  ai'e  the  ])lanks  on  edge,  seen  on  the 
right  in  Figure  ;>.  just  above  the  lioor.  This  figure 
also  shows  a  section  of  the  rail  and  two  posts  after 
pouring.  " 

At  the  completion  of  my  summer's  work,  all  that 
remained  to  be  done  to  the  bridge  was  the  placing 
of  a  4  inch  concrete  wearing  course  over  the  bridge 
slab,  the  laying  of  the  brick  in  the  handrails,  and 
the  pouring  of  the  top  coping  of  the  rails  above  the 
brick.  The  only  part  of  this  work  that  seemed  to 
present  any  difficulties  at  all  was  the  finishing  of 
the  concrete  wearing  course.  Original  idans  called 
for  the  pavement  to  be  placed  over  the  entire  20 
foot  width  of  the  roadway.  Inasmuch  as  the  rail 
bases  were  already  in  place  and  projected  12  inches 
above  the  floor  slab,  it  would  have  been  impossible 
to  place  i  inch  outside  forms  to  properly  guide  a 
strike  board  and  finishing  belt  over  the  concrete 
pavement.  So  it  was  finally  decided  to  build  the 
wearing  course  18  feet  wide  and  fill  the  outside  foot 
on  each  side  with  crushed  rock  (»■  gravel.  This  sim- 
plified matters  considerably  and  at  the  same  time 
made  provision  for  the  expansion  of  the  wearing 
course  with  respect  to  the  bridge  super-structure.  2 
inch  liy  4  inch  forms  were  idaced  IS  feet  apart  and 
blocked  against  the  bridge  rail  liase  with  short 
pieces  of  2  inch  by  4  inch  timber.  Figure  5,  taken 
after  a  section  of  the  pavement  had  been  finished, 
shows  the  forms  still  in  place.  The  center  track, 
previously  mentioned,  was  partly  removed  from  the 


south  span  and  the  concrete  was  liaided  from  the 
end  of  the  track  in  two-wheeled  carts  to  the  point 
where  it  was  deposited  on  the  liridge  slab.  After 
being  si)read  and  leveled,  it  wiis  struck  off  with  a  '■> 
inch  by  12  inch  strike  boa  id.  ]ia\  ing  a  1  1-2  inch  par- 
abolic crown  in  IS  feet.  The  pavement  was  then  float- 
ed, rolled,  finished  with  a  canvas  belt,  and  tested 
with  a  ten-foot  straight  edge.  One-half  inch  e.xpan- 
sion  joints  were  placed  at  tlie  ends  of  each  sjian. 
The  procedui-e  in  each  span  was  identical;  the  track 
being  removed  as  the  work  progressed  toward  the 
north  end  of  the  bridge.  The  pavement  was  com- 
pletely finished  in  two  and  one-half  days. 

The  construction  of  the  brick  rails  and  the  con- 
crete coping  above  the  brick  will  not  be  taken  up 
in  this  article,  inasmuch  as  they  were  not  completed 
until  several  weeks  after  I  had  left  my  summer 
work.  There  is  nothing  involved  in  their  construc- 
tion that  would  be  of  very  particular  interest  or 
vabie  to  you.  Figure  4  is  a  view  taken  before  the 
comjiletion  of  the  last  span,  and  before  any  work 
had  Iteen  done  upon  the  rails.  This  view  will  give 
you  a  basis  upon  which  to  l)uild  a  conception  of  the 
final  apjtearance  of  the  structure. 

Liiuitations  of  s]iace  have  necessarily  eliminated 
many  of  the  details  of  construction  reijuired  to  give 
you  a  complete  understanding  of  the  work  done, 
(/onsecpiently.  this  article  lias  been  rather  profusely 
illustrated  in  the  hope  that  the  i)ictures  will  aid 
you  where  minute  detail  is  lacking,  for  it  is  a  much 
recognized  fact  that  ]iictures  convey  more  definite 
impressions  to  the  end)ryo  engineer  than  pages  of 
reading  matter.  The  scenes  were  all  taken  with  this 
idea  in  mind  and  it  lies  with  you  whether  or  not 
thej'  luive  fulfilled  their  i)urpose. 


DRIP 

^\'i)iiiiin    {Jiirhiii    /iJuiiihrrJ :     Are    yon    a    Fnion 
man  ? 

I'hunhcr:  Gawd,  no!     Fm  Hawvard. 

— Jester. 


ASK  DAD,  HE  KNOWS 
••I'a.  what  does  Veni,  Vidi,  Vici  mean?" 
"Oh,  it's  just  one  of  those  college  yells." 


PAGE  SOLOMON 

Citizen  (thinHleroiixli/) :  What  are  you  doing 
over  there? 

\(if/]ihor:   Beating  u|i  my  wife. 

('iti:(ii  (excdtedljj) :  ilay  T  come  over  and  see 
how  it's  done?" 


Xorcuilx  r.   l'i.'-> 


'I'lii;  'I'i:ciin<m;k.\i'ii 
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Does  your  P.  M.  schedule 
read  like  this? 

If  your  burning  ambition  is  to  excel  as  an  all- 
around  society  man,  you  couldn't  have  planned 
your  evenings  better.  Such  persistence  will  win 
out  over  the  indolence  of  the  rank  and  file,  for  as 
the  poet  says,  ' 

"The  heights  by  great  men  reached  and  kept 
Were  not  attained  by  sudden  flight'^,  f 
But  they  while  their  companions  slept    /     - 
^^  ,       Were  toiling  upward  in  the  night." 

'.  But  if  you  intend  to  make  your  mark  in  engi- 
Ineering  or  business,  don't  expect  that  supremacy 
I  on  the  waxed  floor  will  help  when  you  start  hunt- 
ing a  job. 

Not  that  you  need  swing  to  the  other  extreme 
as  a  "grind"  or  a  hermit.  Let's  concede  it  is  all 
right  to  minor  in  sociabilities — but  certainly  it  is 
only  common  sense  to  major  in  the  math  and 
sciences  and  English  that  will  mean  bread  and 
butter  to  you  later  on. 

Remember  this — the  harder  you  work  right 
now  in  getting  a  grip  on  fundamentals,  the  easier 
things  will  come  to  you  when  you  must  solve 
still  bigger  problems.  And  if  you  take  it  easy 
now — well,  look  out  for  the  law  of  compensation. 

It's  up  to  you.  While  you've  got  the  chance, 
seize  it,  dig  in,  plug  hard.  It  will  pay— in 
cold  cash. 


*  Two  years  ago  this  advertisement  appeared  in 
the  Western  Electric  college  paper  series.  It  received 
much  friendly  comment  from  your  faculty 
and  alumni,  including  some  graduates  who  havi 
since  entered  our  business,  that  we  now  rePri 
—as  a  suggestion  in  this  busy  month  of  schedules 


have 

at  it       y^^ 

ules.  Ar 
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Engineering  Experiment  Station 

(Continued  from  Page  13) 

General  Electric  Company,  the  AUis-Chalmers  Com- 
pany, the  Copper  and  Brass  Research  Association, 
and  the  Western  Electric  Company.  Pi'ogress 
reports  of  this  investigation  have  been  published  in 
Bidletins,  Numbers  124  and  K>(i. 

An  investigation  of  the  Viscosity  and  Electrical 
Conductivity  of  Glass  has  been  carried  on  in  co-oper- 
ation with  the  National  Research  Council  through 
the  Corning  Glass  Works  Fellowship.  The  results 
of  this  investigation  are  nearly  ready  for  publica- 
tion. 

Investigations  of  the  Friction  Losses  and  Power 
Requirements  in  the  proposed  ventilating  system  for 
the  New  York  and  New  Jersey  Vehicular  Tunnel, 
to  be  constructed  under  the  Hinlson  River,  have 
been  carried  on  in  co-operation  with  the  U.  S. 
Bureau  of  Mines,  acting  for  the  New  York  State 
Bridge  and  Tunnel  Commission  and  the  New  Jersey 
Interstate  Bridge  and  Tunnel  Commission.  The 
results  of  this  investigation  have  been  submitted  to 
the  co-operating  parties,  and  are  i-eady  for  publica- 
tion as  a  bulletin  of  the  Engineering  Experiment 
Station. 

In  addition  to  the  above,  tentative  programs  for 
additional  co-operative  investigations  have  been  ap- 
proved and  will  be  started  at  an  early  date. 

The  research  activities  nf  the  regtdar  Station 
staff  and  the  teaching  staff  have  had  a  very  stimulat- 
ing influence  upon  the  faculty  and  the  student 
body.  No  single  agency  has  done  more  than  the 
Engineering  Experiment  Station  to  establish  the 
reputation  of  the  College  of  Engineering.  Through 
the  Engineering  Experiment  Station,  the  University 
of  Illinois  is  favorably  known  wherever  engineering 
is  practiced,  and  the  officers  of  the  Station  have 
received  many  testimonials  of  the  value  of  its  pub- 
lications. 


College  Notes 

(Continued  from  Page  33) 

phere  of  the  college,  both  in  and  out  of  the  class 
room,  should  be  favorable  to  the  development  of 
this  culture." 

The  technical  courses  have  their  cultural  value, 
so  long  as  tliey  do  not  restrict  the  mind  to  too  nar- 
row an  interest.  Economics,  liistory,  literature  and 
languages  are  among  the  subjects  usually  recom- 
mended as  cultural.  The  true  value  of  these  are  as 
complements  to  the  teclinical  courses,  and  they  are 
successful  if  tlie  student's  interests  are  so  aroused 
that  his  broadening  will  continue  after  graduation. 


Tests  of  Welded  Rail  Joints 

(Continued  from  Page  11) 

Sulphur,  030  per  cent;  Phosphorus,  .005  per  cent; 
Carbon  by  combustion,  .077  per  cent. 

The  welding  tiux  showed  the  following  analysis: 

Sodium  Carbonate,  84.10  per  cent;  Silica,  .03  per 
cent;  Iron  and  Alumina,  .03  per  cent;  Calcium  Car- 
bonate, .00  i>er  cent ;  Magnesium  Carbonate,  .11  per 
cent;  S<jdium  Sulphate,  Trace;  Sodium  Chloride,  .54 
per  cent;  Combine  water,  15.10  per  cent. 

These  twelve  joints  were  made  April  10th  and 
11th  of  this  year.  The  average  atmospheric  temper- 
ature was  (J4  degrees  F.  and  the  average  time  re(iuir 
ed  per  seam  was  fortj'-two  minutes.  One  filler  rod 
and  1-4  ounce  of  tlux  was  required  per  seam.  One- 
third  of  a  carlxui  electrode  was  consumed  per  seam. 

^Vilat  light  the  compilation  and  the  analysis  of 
the  data  on  the  various  tests,  will  throw  on  the 
l)roblem  confronting  the  committee,  still  remains  to 
be  seen.  Certain  it  is,  that  tliey  will  be  a  revelation. 
It  is  to  be  hoped  that  a  better  and  stronger  rail 
joint  will  be  evolved  as  a  result  of  this  newly  acquir- 
ed knowledge.  Thus  a  proldem  of  vital  i)ersonal 
interest  to  every  urban  Anterican  is  well  on  the  road 
to  a  satisfactory  solution. 


Excellent  food, 
quiet  service  and 
a  delightful  at- 
mosphere. 

GREEN 
TEA  POT 

Over  617   E.  Green 


EVERY  engineer  should  know  Apollo  Best  Bloom  and 
Apollo-Keystone  Galvanized  Sheets,  American  Bessemer 
and  Open  Hearth  Steel  Sheets;  and  Keystone  Copper  Steel 

Rust-resisting  Black  and  Galvanized 


We  manufacture  SHEET  AND  TIN  MILL  PRODUCTS  for  all  pur- 
poses—Black Sheets.  Galvanized  Sheets, 
Corrugated  Sheets,  Formed  Roofing  and 
Siding  Products.  Galvanized  Tank.  Cul- 
vert and  Flume  Scock,  Special  Sheets 
for  stamfjing.  Stove  and  I<ange  Sheets, 
Automobile  Sheets.  Electrical  Sheets, 
liooflng  Tin  Plates,  Bright  Tin  Plates. 
Black  Plate.  Etc.  Sold  by  leading  metal 
merchants.  Keystone  tinalit.v  isof  par- 
ticular interest  to  you.  Scud  forttooklet. 

AMERICAN  SHEET  AND  TIN  PLATE  COMPANY,  Frick  Bide.,  Pittsburzh,  Pa. 


Xocciiihrr.  i:i2.i 


TIIK    Ti:(llN()(iI{AlMl 


4!) 


A  Modern  Broadcasting"  Station  "i'  i""ji'':nii  ami  was  unvL-a  t<.  i.iinf;  tiu-  sciiciuio 

(Ciiiftimieil  from  Pa.t;e  L'4)  to  a  close.     Aliioiiji  the  liuiro  tlistailt  J)laf('s  the  sta- 

This  station  lias  scl    iij)  sonic  records  of  wliicli  tioii  lias  l)een  reported  from  are:    Hawaiian  Islands, 

if   can   lie  justly   proud.      Chief   among  them   is   a  (Miili,  Alaska   and   liy  numerous  ships  at  sea.     Im- 

record  for  continuous  operation  of  12  hours  and  28  iirovements    lia\e    been    made    diiriii};    the    summer 

minutes;  at  the  end  of  that  time  the  set  was  still  which  should   keep  this  station  among  the  best  of 

functioning  ])erfectly,  hut   the  announcer  ran  short  the  couiitrv  dni-ing  the  coming  winter  season. 


The  Engineering  of  Ice  Cream  Making 


It  must  have  been  an  engineering  mind  that  developed  the  methods 
and  formulas  for  making  the  ice  cream  manufactured  in  this  plant.  At  any 
rate,  it  is  the  height  of  perfection  in  its  line. 

We  are  turning  out  a  food  product  that  is  more  than  a  dessert — it  has 
food  value  well  worth  your  consideration — it  is  healthy  and  it  is  made 
from  absolutely  clean  and  pure  materials.  You  are  invited  to  inspect  our 
plant. 

Eat  at  least  a  dish  of  this  ice  cream  a  day 
"Remember — you'll  favor  the  flavor" 

TWIN  CITY  ICE  CREAM  COMPANY 


i:J2  \V.  Main  .St. 


MOtlYIOS  BROS.,  rraiirirtors 
I'hone  7-3S80 


Urliaua 


THE  WORLD'S  LARGEST 

COMBINED  HYDRO-ELECTRIC  UNIT 

This  maiiiiiiotli  unit,  rated  70,000  U.l'.,  (i."),()00  K\-A.. 
12,000  volts.  107  IM'..M.,  21:!  ft.  head,  is  now  under  construc- 
tion for  Niagara  I'alls  I'ower  <'o. 

A  similar  unit,  installeil  during  I'.tlil  in  the  same  plain. 
rated  y7,5()()  H.P.,  :!2,.-j1)()  KV-A..  1.-)0  IM'.M.,  215  ft.  head, 
developed  ovei-  !».")  jiercent  turhiiie  elViciency  on  test  and  01  per- 
cent from  v.aler  to  swifclilHiaril. 

This  complete  hydro-electiic  unit  is  llio  product  ol  an  engiiUH'iing 
organization   which   is   ready   to  serve  in   any   hydro-electric   problem. 
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The  Farwell 


WILL    SERVE    YOIT 
WITH    "SUDDEN    SEE  VICE" 

:iiiytliiii<;-  that  is  ohtMiiialilc  in   the 
line  of  g 1  eats  and  drinks. 

Take   the   exti-a    ste]is    and    time 
to  find  out. 

CoR.VKR  Califuuxia  ani>  Matiikws 
Opposite  the  Chein  Luh. 


"SAY  IT    WITH 
PICTURES" 


G.R.GRUBB6. 

ENGRAVERS    CHAMPAIGN,  ILL 


Gifts -Greetings 

Pictures— Frames 

at 

STRAUCH'S 

'The  Home  of  (rood  Photo  Fiuishiug" 


Alteneder 
Drawing  Instruments 

Appreciated  the  world 
over  for  their  excel- 
lence and  universally 
used  by  the  expert 
engineer  and  architect 

Catalogue  on  Request 

Theo.  Alteneder  &  Sons 

1217   Spring    Garden    St.,    Phila. 


WATERSHEDTANNATE 


^ 


WATERSHED 
TANNATE 


BELTS 


How  They  Pay  for  Themselves 

On  a  Sticker  in  a  Wisconsin  hard  wood  pro- 
ducts factoi-y  a  lilioads  Waterslied  Belt  has 
shown  a  <;reat  saving;  in  helt  cost,  jdns  gain  in 
ontjnit. 

Thev  liad  l)een  using  heavy  oak  singles  cost- 
ing on  an  average,  $17.00  each.  These  belts  last- 
ed about  two  months.  They  ]iut  on  a  Klioads 
\\'aterslied  Tanuate  light  double,  at  a  cost  of 
>-tr).00 

At  time  of  re])ort,  "It  has  been  innning  eight 
mouths,  still  in  very  good  condition  and  should 
run  another  si.\  months  or  iKissibly  longer." 

Dmittiug  the  guess  a.s  to  how  long  it  will  run 
it  has  already  saved  !?!:i:>.00  on  belt  cost  alone.  It 
li.is  made  possible  steady,  dependable  output. 
And  it  is  onlpnt  that  counts. 

J.  E.  RHOADS  &  SONS 

14  N,  THIRD  ST.,  PHILADELPHIA 

New  York:  114  Beekiiian         Chicago:  314  W.  Randolpli 

Factory   and    Tannery:    Wilmington.   Del. 
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THE    XEW    KANSAS    elTV   ATHLETIC    CLUE 

Hoit,  Price  and  Barnes — Architects 
\V.    G.    Cornell    Co.,    St.    Louis,    Mo.,    Heating    and    Plumbing 

Contractors 

U.   S.   Water  and   Steam   Supply  Co.,   Kansas   City   and   Wicliita. 
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More  Proof 


that  our  line  is  the 
logical  choice  for 
the  highest  type  of 
modern  buildings 


Kiiiiwiiiin  llial  I'iifts  iiKMU  uiorc  to  voii  lliaii 
jicncral  statements  about  quality  Ave  are  illus- 
tratiiii;  in  tlie  Teclmo!ii-apli  ]ivoiuinent  build- 
ings wbereiu  Stockliani   l-'ittings  ai-e  installed. 

Tbc  new  Kansas  City  Athletic  Club  ISnild- 
injj.  one  (it  tlie  tiiiest  in  the  central  west,  is 
e(|uii)i>ed  witii  Stoekham  Drainajie  and  ntlier 
east  iron  littinys.  rrovini;  beyoml  ipiestion 
the  deiK'ndaliility  of  onr  tittinys  for  similar,  or 
larger  instaliat  ions. 

Wiien  ;\ou  leave  e(dle;;e.  to  take  u]i  enjiineer- 
ini;  worlc.  you  can  de|)end  n|ion  Stocklnini  Fit- 
tings  ineelini;   your  standard    of   re(|nirements. 

lOnnineering    students    will     lind     oiir    cala- 
kigne,  and  other  data  about  fittings  nseful  for 
reference.    We  will  be  glad  to  send  y<ni  comiili 
meutary  co))ies  upon  request. 


STOCKHAM  ^B  FITTINGS 

Meet  all  essential  requirements  for  accuracy,  strength  ai-id  finish; 
made  in  stock  designs  or  "specials"  for  steam,  water, gas  or  air  piping 


STOCKHAM  PIPE  &  FITTINGS  CO. 


W.  H.  Stock H.\M.  '85,  Pie,sideiU 
G.  Pkiksch,  ex-'19.  Asst.  to  V.  P 
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Developments  in  Railway  Electrification 

Morgan  Brooks 
Professor  of  Electrical  Engineering 


Two  reasons  arc  comiiKmly  assigned  for  the  slow 
progress  that  railway  electrification  is  ruakiug. 
The  electrical  enjiineer  is  apt  to  attrihnte  it  solely 
to  the  (lilViciilty  in  raising  llie  caiiital  reiiniretl  to 
make  the  change  wliih-  the  civil  engineer  is  con- 
fident that  he  could  make 
such  a  capital  expenditure 
more  prodnctive  if  applied  to 
reduction  of  grades  or  other 
right  -  of  -  way  improvements. 
The  railway  master  mechanic 
is  apt  to  side  with  the  civil 
engineer's  viewpoint,  since  as 
a  rule  he  does  not  apprec-iate 
the  far-reaching  advantages 
of  electrification.  Elimination 
of  the  dangers  of  tunnel  oper- 
ation with  coal  burning  loco- 
motives was  the  impelling 
cause  of  several  early  in 
stances  of  electrification  in 
the  t'nited  States.  A  terrible 
train  wreck  with  great  loss  of 

life  due   to   obscured   signals     

in  the  Fourth  Avenue  tunnel 

of  the  New  York  Central's  entrance  into  New  York 
was  the  immediate  cause  of  their  terminal  clccti-i- 
tication.  while  the  occasional  asjihy.viation  of  mem- 
bers of  train  crews  in  the  St.  (Mair  Iliver  Tunnel  of 
the  Grand  Trunk  Railway  caused  another  early 
change  to  electricity.  The  fii'st  electrification  in  this 
cotintry  was  that  of  the  liallimore  tunnel  cf  the 
Baltimore  iV;  Oiiio  system,  and  another  early  example 
is  the  Hoosac  tunnel  in  M.-issachnsetts,  over  foni- 
miles  in  length.  The  first  important  instance 
not  inspired  by  the  dangeis  nf  steam  i)]ieration 
was  the  electrification  of  the  ]iortion  of  the 
New  York,  New  Haven  and  Hartford  Railroad 
from  Harlem,  New  Y'ork  to  Bridgeport,  <"<>n 
necticut   since  exiended  to  New  H;iven.  ((iiineii  icui . 


Regenerative  braking  is  the  key 
to  freedom  in  railway  location  in 
mountainous  districts,  according 
to  the  opinion  expressed  by  Pro- 
fessor Brooks,  who,  in  this  article, 
tells  of  the  progress  of  railway 
electrification  in  Europe,  and 
describes  the  recent  St.  Gothard 
electrification  in  Switzerland.  He 
points  out  how  tunnel  dangers 
have  been  removed  in  this  country 
and  abroad,  and  recalls  the  collat- 
eral   advantages    ol    electrification. 


A  notable  European  electrification  is  that  of  the 
main  line  of  the  Swiss  Federal  Railways  recently 
completed  from  the  Italian  border  through  the  St. 
(lothard  tunnel  to  Znricii,  a  <listance  of  175  miles, 
and  to  be  extended  (il)  miles  in  1924  to  Basle  on  the 
French  frontier.  This  is  the 
principal  route  for  passen- 
gers and  freight  from  France 
and  (Jermany  to  Italy  and 
carries  immense  traft'ic.  The 
abundance  of  water  power 
in  Switzerland  and  the  high 
price  of  coal  conspired  to 
favor  this  project.  From  the 
pa.ssengers'  point  of  view  not 
only  is  breathing  in  the  many 
tunnels  comfortable  but  there 
is  no  smoke  obstruction  in 
viewing  the  fine  scenery  along 
the  line.  The  picture  (Figure 
1  I  is  ])resented  to  give  a  faint 
idea  of  the  engineering  diffi- 
culties of  this  mountain 
route.  To  diminisii  the  length 
of  the  main  St.  tjotliard  tun- 
nel it  was  necessary  to  elevate  the  line  abrnjitly. 
and  this  was  done  by  means  of  two  adjacent 
tunnels  forming  a  figure  eight,  each  tunnel 
consisting  of  a  nearly  complete  circular  curve  on  a 
steep  grade  within  the  mountain  side,  each  gaining 
about  100  feet  in  elevation  in  curve  length  of  about 
one  mile.  Thi-ee  portions  of  track  visible  in  the  pic- 
nire  :ii-e  then  coniieeted  Ity  tliese  helical  tunnels, 
and  thus  the  invi.sible  i)ortion  of  the  line  exceeds 
what  is  seen  in  the  picture.  A  little  church  in  the 
\alley.  high  above  the  train  when  first  passed, 
reapjieais  twice  sui'prisingly  below  the  train  level, 
t(i  the  mental  confusion  of  the  passengers  not  famil- 
iar with  this  engineering  marvel. 

The  friim  ispiece  shows  an  electric  train  emerg- 
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iiig  from  lilt'  iiorili  poltal  nf  llic  iiuiiii  Imiiicl.     Tlic  lJ:iil\v:iys   iimlci-  sl(.';im   ujn'i-iliDji  h;is  hccn   sincd  as 

motors  are  of  single-phase  coinimilalov  lypc  wliicli  shdwii  Ijv  llic  I'-'l-'-  ri'ports  m'Iu'u  the  elecl vitic<l  por- 

oftVr    no    means    for    i-egeneral i\-e    hvakiup;.       Thi'  .lion  of  ihe  line  "was  hnt  112.")  kilometers.     >>'evertlie- 

double     trolle.v     wive     disieriiilile     at     the     tunnel  less  llie  yaiu  in  tralfic  witlion!  the  necessity  of  coii- 

entrance  i.s  ULeicly  Ihe  doublinsadf  tiie  sinyle-idiase  slinci  ini;-     addilional     tiackai;e     and     tlie     greater 

line  to  ensure  reliability  of  service.     Indeed  llic  sub-  safely  ;ire  considered  (|nile  as  im|iortant  as  tlie  coal 

slantial   (pialily   of  Ihe  conshaicl  him   throughovil    is  sa\inii'. 

in  evidence  ex  crywliere.  an.d  m.-ikcs  for  reliability  of  11     is    somewhat     siiigiilai-    tbal      in     Switzcrl.ind 

service  (piilc  (Mpial  lo  (hat  of  previons  steam  ojtera-  there  are  three  princi]ial  state  railway  routes  oper- 

tion.     AA'liile  nndcr  electric  (raction  there  lias  been  atiiig    under   diifereni    uon-interch.angeable    systems 

a  sliglit    increase   in   speed   of  iiaiiis,   no  gical    speed  all    of   .■ilternal  ini;   cmreiil;    lliis    St.    (iotliard    route 


can  be  considered, 
since  the  road  is  al- 
most entir(;ly  made 
uji  of  curves,  tun- 
nels and  s  I  e  e  p 
grades.  Tlie  main 
St.  (lolliard  liin- 
nel,  1")  kilomelcrs 
long,  is  only  diie 
Ihild  of  Ihe  liilal 
leiiglli  nf  Innnels 
of       the       liMile       (if 

about  .■•.0(1  kild 
meters.  The  siir 
prising  gain  in 
possible  (|-alfic  (III 
the  line  since  idi'c- 
triticatiou  is  due  to 
the  a  b  s  e  n  c  e  of 
trains  hauling  loco- 


1^1-,  i-tt'l'J'iiicnt    Ji'   ia   lit/iic   y'rfJ   ih-   Ciantico.    7-ii    if'i'd    htiiit 

l)i:vi.i  iH'.\ii:.\T  or  TUi-:  IjIXk  Ni:.\it  GioiiXico,  ViEWKii  fhom  Aisovk 


with  single  phase 
motors,  the  Sim]i- 
lon  lunnel  electri- 
lied  rriiiii  its  com- 
|)lelioii  in  I'.KMi  by 
three  jiliase  induc- 
tion niolors.  and 
I  h  e  Loclschlierg 
Kiiite,  also  eleclri- 
lied  from  Ihe  start, 
with  repulsion  mo- 
tors. The  fre- 
(|nencies  used  on 
these  routes  are  not 
alike,  NO  that  any 
i  n  11  i  li  cat  i  o  n  in 
Swit/.eriand  would 
entail  considerable 
i'\|ieii(li1ures.  Italy 
also        has        ample 


motive  coal   ■■ind  <>(  the  return  oi'  empty  cars,  to  the  watei-  |io\\cr,  especially  in  the  iiorlh,  and  elcctrilica- 

quicker   acceleration   especially    marke(l    in    tin-   case  tioii    plans   haxc   been   completed   for  all    laiiw.ays  as 

of    grades,    to    the    continuous    full-power    tractixc  far  sonlli   as   I'isa.   and   for  m.-iin   line  stretches   to 

ell'ort  uj)  the  loiii;esl   hills,  and  to  the  possibility  of  Kome  and   Najdes.     This  work,  interi-uiitcd   by  the 

more  dense  operation   with   safety   since   the  signals  war    has    not    yet    been    i-esiimed.    but   with    ini]irove- 

cannot    be   obscured    by    smoke   of   locomolives.      A       lit    in    the    financial    silnalion,   eai-ly   resnmjition 

minor  gain   results  I'rom   the  a\didauce  of  sl(i]is  for  ni;iy  be  expected.     Tn  the  extreme  northwest  of  Italy 

water.  many   miles  of  idecti  ilieil    railway  are   in   opei-at  ion. 

The  li*itoni  hydroelectric  generating  station  .also  under  dilfei  (lit  systems, 
shown  in  l''ignre  L'  is  one  of  the  jirincipal  jiower  i,,  Sjiaiu,  where  much  water  iiower  is  .awaiting 
houses  lA'  the  system.  The  head  of  water  is  '2J>{W  (h'\  cloiiment,  little  elect  i-ilical  ion  has  lieeii  acconi- 
feet  and  the  penstocks  su]ipl\  four  turbines  each  plished.  although  electric  lines,  similar  to  onr  inter- 
driving  a  !),()00  kw.  single-iiiia.se  generator  at  111  ui-Ikih  lill(^s,  are  o]iei-ated  from  water  powers  of  the 
cycles  .and  .at  I."), 1)00  volts  sle|i|)ed  \i|)  to  CitKOOO  volls.  Pyrenees.  France  ii.as  ele(1iitied  seme  of  (he  rail- 
There  is  another  similar  power-hou.se -at  Am.steg  w^ys  entering  Paris,  and  many  miles  in  the 
hut  with  less  luad  of  water,  and  (he  small  hydro-  I'ymees  district,  and  in  connection  wilii  the  .Mt. 
electric  station  formeily  used  to  drive  the  tunnel  Cenic  tnnmd  route.  The  Scaudinavi.in  jieninsula 
ventilating  fans  has  its  ]i(.wer  (nriied  info  the  sys-  ]|;is  m.-ide  consiiU'i-able  progress  in  electrification 
tem,  since  it  is  no  longer  needed  for  ventilation.  due   doubtless   to   the   availability   of   walei'   ])ower. 

This  Swiss  electrification  is  proving  so  eminently  but   in  other  hhiropean  conntries  litfle  ])rogi-ess  can 

successful  and  reliable  th.at  the  c(miplefe  elcctrilica-  be   seen,      liailway    elect rilication    jilans    have    been 

tion  of  all  tlie  railways  of  that  mountain   republic  |ire|iared  in  considerable  detail  foi    tlie  railways  of 

is  assured  as  soon  as  financial  conditions  warrant  ( 'zechoslovakia. 

the    ch.ange.       I'y    the    St.    (iolhaid    (decl  riticat  ion  In    our   connlry   the   longest    railway   electrilica- 

alone.  one  se\-enth  of  the  coal  binned  b\-  the  l''ederal  atioii    is    that    of    the    <1ii(ai;(i.    Milwaukee    and    St. 
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Pniil  route  to  the  Paciflc.  a  450  iiiilcs  section  in 
.Nhiutaiia.  and  one  of  Iialf  that  length  in  Idaho  and 
\VasIiin<,'tun.  Here  tiie  principle  of  refjenerative 
lirakinji  lias  l)een  tried  out  to  tlie  hifihest  dej.n-ee 
vel  altained.  and  a  return  of  forty  per  cent  of  tlie 
euerjty  expended  in  drajiging  a  freight  traiu  up  a 
long  grade  is  obtained  from  the  same  train  in 
descending.  Tliis  figures  out  at  fifteen  i)er  cent 
regained  for  liie  entiiv  elicti-ined  mileage  including 
much  level  country. 

The  iirinci]ile  of  regenerative  luaking  reveals 
some  ratliei-  sni|ii'ising  ]iossil»illties  in  railway  engi- 
neering. If  it  lie  assumed  that  coasting  is  just 
possililc  nil  a  down  grade  of  half  of  (Uie  jier  cent, 
then  the  return  from  a  grade  of  one  per  cent,  should 
ai)pi'oacli  half,  as  a  theoretical  limit,  and  a  grade 
of  two  per  cent,  three-fourths  of  the  energy  of 
ascent.  The  returu  of  power  increa.ses  with  slicp 
uess  of  grade,  thus  making  the  steep  grades  less  oh- 
jectionalile  than  might  lie  imagined.  Compare  a  ten- 
nule  two  ]ier  cent  grade  with  a  forty-mile  half-of- 
one  per  cent  grade,  each  lifting  a  traiu  1,050)  fwt 
of  vertical  rise.  The  work  done  on  the  forty-mile 
track  exceeds  that  on  the  ten-mile  track  by  approxi- 
mately the  energy  r((|uired  to  run  thirty  miles  on  a 
level,  theref(U-e  the  jxiwer  theoretically  recpiired  to 
cover  the  two  distances  in  the  sametime  would  lie 
decidedly  less  for  the  steeper  grade.  SiiU'e  there 
woidd  be  a  considerable  regeneration  jiossible  from 
the  steeper  and  shorter  Hue  and  no  regeneration 
fi'om  the  longer  line  there  woidd  be  decided  advan 
tage  under  electric  traction  in  the  employment  of 
relatively  steep  grades  to  overcome  necessary  ele 
vations.  In  develo]iing  a  new  route  across  a  nmun- 
tain  pass,  tlie  engineer  with  the  electric  traction 
viewpoint  might  then  adopt  a  much  shoi-ter  loca- 
tion with  steeper  grades  than  are  acceptable  for 
s.team  oiieratitm.  with  great  saving  in  construction 
costs  eou]ded  with  a  marked  reduction  in  o]ieraliiig 
e.\]iense.  The  possible  necessity  of  running  trains 
in  sections  upon  steep  grades  is  not  prohibitory  as 
an  olfset  against  such  advantages. 

Tt  is  even  conceivable  that  a  mountain  pass 
might  be  crossed  at  a  relatively  high  altitude,  avoid- 
ing the  long  lunnel  often  reluctantly  approved 
under  non-regenerative  conditions. 

AVIien  jjroper  allowance  is  made  for  the  unavoid- 
able tmergy  retiuired  for  the  horizontal  componenl 
of  traction  the  percentage  of  true  regeneration  of 
the  vertical  lift  increases  to  an  impressive  figure. 
\\\\\\  electric  motors  of  !)o  per  cent  efficiency  the 
return  of  the  excess  fif  energy  above  lliat  iciiuireil 
r<ir  li'Vi'l  iiinniuL'  might  exc(>('il  SO  ]iei-  ccn!  on  a 
curveless  track. 

The  ma.gnetic  track  brake,  e.isily  available  with 
direct  curit'iit  electritit  ation.  would  give  any  desired 


retardati<in  even  on  a  sharp  desceut.  Unlike  the 
wheel  brake  there  is  no  limit  to  its  effectiveness 
except  (lie  strength  of  its  attachment  to  the  cars 
an<l  the  rigidity  <d'  the  rails.  To  act  smoothly  yet 
with  niaximnm  effect,  magnetic  brakes  must  be  on 
evi  ry  car  as  well  as  on  the  locomotive.  As  an  emer- 
gency means  of  stopping  to  avoid  accidents  this 
type  of  brake  is  unrivalled  and  would  complete  tlie 
engineer's  control  of  his  train. 

The  steady  How  of  ]iower  ap])lied  continuously  to 


all   di 


i-s  bv  electric  motors  reduces  the  racking 


stresses  upon  a  track  and  the  slipping  of  wheels 
caused  by  the  siiasniodic  ]iush  and  pull  of  the  reciii- 
locating  steam  engine.  With  steam  engines  the 
liir(|ue  at  starling,  if  a  connecting  rod  is  on  dead 
center,  is  limited  to  the  effort  of  a  single  piston, 
while  with  elect ric   motors  all  are  able  to  furnish 
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simultaneously  double  the  ordinary  running  torque. 
Because  of  these  conditions  and  of  the  further  fact 
that  electric  motors  can  furnish  continuously  for 
long  grades  maximum  drawl  ar  pull  undiminished 
by  loss  of  boiler  pressure,  so  annoying  with  steam 
engines,  electric  locomotives  can  haul  nearly  twice 
as  heavy  a  freight  drag  up  a  long  incline  as  is  pos- 
(Contimied  on  Page  106) 
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Tlic  practice  of  river  Indraulics  today  (k'iieiul« 
more  on  experience  and  less  en  scientitic  theory 
than  almost  any  other  brancli  of  engineerinof.  A 
litei-atnre  is  needed  which  sliall  endiody  the  results 
of  scientilic  investijration  and  the  writir  regrets 
that  lie  iiiiisi  fiillow  --ihc  ciistoniarv  laethod  of  near 
ly  ;ill  authors  ou  ri\er  and  harbor  hydraulics,  in 
avoiding  the  kinetics  of  these  problems  and  making 
no  attempt  at  even  a  crude  coniimtation  of  the 
forces  at  work."  However,  tlie  sid)ject  of  this 
paper  is  an  im])ortant  one  and  well  merits  discus- 
sion. The  practice  of  river  regulation  is  limited  al 
most  entii'ely  in  the  territory  between  Cairo  and 
the  Gulf,  to  army  engineers,  and  tliis  lad  li;is  led 
to  scant  interest  in  the  subject  among  civil  eiigi 
neers.  Perhajis.  then,  the  introduction  to  the  sub 
ject  which  tliis  article  professes  to  be  will  justify 
it's  publication. 

The  First  and  Sec<)nd  Mississippi  I\i\('r  Commis 
sion  Districts,  the  setting  for  the  most  nf  the 
writer's  experience  in  this  work,  extend  from  Cairo 
to  the  mouth  of  the  AVhite  River.  The  Ohio  and 
Fpper  Mississippi  Rivers  have  here  combined  to 
make  a  great  stream,  frct|uently  a  mile  wide  and  in 
l)laces  over  a  hundred  feet  deeji.  The  ]uoblems 
peculiar  to  the  Passes  at  the  month,  however,  are 
not  met  in  this  portion  of  the  rivei-.  There  are  iwo 
railroad  crossings,  one  at  Mempliis.  where  there  are 
two  bridges  and  one  at  Helena,  Ark.,  where  there 
is  a  feri'V.  On  this  portion  of  the  river  there  is.  as 
yet,  no  serious  contemplation  of  power  develop- 
ment. The  work  of  the  Department  is  directed 
chiefly  toward  two  ends:  one.  to  assist  navigation, 
and  the  other,  to  enhance  the  value  of  property  by 
protection  against  erosion  ami  ()\<-rtlow. 

To  accomplish  these  ends  soiin'  \t'ry  .-ilile 
hydraulic  engineers  advocate  a  straight.  deei>.  jier 
nianent  channel,  contending  that  the  forces  of  the 
river  itself  could  be  directed  tow.ird  the  formatiiui 
of  such  a  channel.  Otlier  engineers  advocate  a 
series  of  reversed  curves,  and  even  attempt  to 
develop  formulas  for  the  radii  of  these  curves. 
Previoiis  to  1SS9  an  attempt  was  made  by  the  Com- 
mission to  determine  the  course  of  the  river.  This, 
the  famous  Pltim  Point  Reach  experiment  is  a  land 
mark  in  the  history  of  the  work.  A  dam  and  several 
dikes  were  installed  to  prevent  the  use  of  one  pos- 
sible channel  and  much  fascine  revetment  and  bank 
paving  were  done  to  ]irevent  the  erosion  of  the 
chosen  channel.     With  high  disdain  for  the  wishes 


(if  mere  man  the  Mississip[)i  immediately  swe])t 
dikes  and  dam  away,  leaving  the  revetment  work 
buried  in  the  sand.  The  accompanying  map  of  a 
pcu-tion  of  the  reach,  showing  the  shape  of  the  river 
in  I'.iL'L'.  should  be  comiiared  to  maps  in  the  Report 
of  ilie  (  hief  of  Engineers.  T'.  S.  A.,  for  18S9,  or  in 
the  Proceedings  of  the  Anierican  Society  of  Civil 
Kngineers  for  August,  l!»l'.'!  ipage  li;:>4L  Mr.  John 
R.  Freeman  says  that  "the  report  of  the  Commission 
in  l.sS!)  indicates  more  or  less  of  a  change  of  base, 
— since  tliat  lime,  instead  of  juitting  the  bank  where 
it  ought  to  be, — apparently  the  Commission  con- 
cludel  tlwit  the  cost  compelled  the  abandonment  of 
the  plan  anil  acceptance  of  the  banks  presented  by 
Mature,  and  that  most  of  the  works  constructed  in 
the  future  would  liave  to  be  limited  to  protecting 
by  revetiuent  the  ])arts  of  the  banks  in  immediate 
danger  of  erosion  and  ca\  ing.  which  ]iarls  are  found 
abuig  concave  sliores  and  along  (ity  fronts,  select- 
ing from  humlreds  cf  miles  of  caving  baidcs  the  few 
worst  places."  A  lu-ief  liisidry  of  the  work  may  be 
fouiiil  in  a  paper  by  the  Chief  of  Fugineers,  Major- 
(ieneval  Keach.  in  the  August  Proceedings  of  the 
.\merican   Society  of   Civil    I]iigiiieers    (page  1134). 

The  worlv  of  the  Commission,  as  it  is  now  carried 
iMit,  may  be  di\ided  into  three  main  divisions; 
dredging,  revel  niiiii.  and  le\i-e  construction. ,  Dredg- 
ing is  strictly  fi>r  nn\igali<in  jnirposes.  Tlie  Com- 
mission tries,  by  means  of  liydiaulic  dredge  boats, 
to  nuiintain  a  chaniu'l  at  least  nine  feet  deep  and 
250  feet  wide  tliroughout.  During  very  low  water, 
such  as  that  of  1022.  there  are  "crossings"  which 
may  ha\c  a  n;itural  depth  of  only  five  or  six  feet. 
.Vt  sudi  times  biiats  of  deep  draught  like  the  tow- 
boats  (if  the  Mississippi  and  AVarrior  Rivers  Barge 
Line,  which  (pjierates  a  ccnimercial  barge  service  be- 
tween Xew  Orleans  and  St.  Louis,  .are  considerably 
handica]tiied.  Dredging  is  also  necessary  in 
Jlemphis  Haibor  where  Mud  Island  is  building 
downstream  ami  threatens,  in  time,  to  cut  Memphis 
entirely  olf  from  the  river.  The  dredges  are  all  of 
the  hydraulic  tyi)e  and  are  mostly  self  jtropelling. 
The  general  layout  of  a  typical  dredj'.c  is  that  of  the 
B.  ^I.  Harrod  shown  on  plate  TV  of  Van  Oruum's 
"The  Regulation  of  Rivers." 

Revetment  is  hank  ]u-otection  against  erosion. 
One  who  is  n<'t  familiar  with  the  river  c;in  scarcely 
realize  the  extent  nl  it's  meaiulering  in  it's  alluvial 
valley.  In  the  m.ip  of  Plum  Point  Reach.  Island 
No.  Thirtv  shows  a   thdusand   feet   of  caving  in  one 
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year,  or  raUici'  in  one  poi-iod  of  liiy;li  \va(<'r.     It  in  llic   latlcr  licinj;  iikjio  coiiinioii   at    picscnt.      II    lias 

llie    ]irps('nt    practico    ti>   sck-ct.    I'loin    those    poiiifs  no   unusual    Icatures  except    thai    all    the   luachiuery 

wlirre   hea\y   caxluj;'  ciiilaniicis   lexers   or   (iiwus,   as  is  Hoathl};'.     'rheeulire  process  is  descrilied  iu  (h'tajl 

many    )ilaces   as    fuuds    will    pcruiil    aud    In    line    tlie  in    ^'an    ()rniiin"s    "'riie    Kciiulalion    ol'    Kiveivs"    to 

lianks   at    liicse    places    wilh    a    nialerial    capalile    ol'  ^'etliec    willi     iiiclliiids     in     use    elsewhere.       Several 

resisting    tiie    I'orce   oT    the    cni-rcnt.      Kevetnieiit    is  photos  iil'  I  he  worU  aic  nixcn   in   the   Kejtort  ef  the 

phiced  dnrinu  low    w.itci   in  nu)st  cases,  and  consists  ('liiel'ol'  lOn^ineers.  I'.  S.  Army,  Coi-  ISSil  (]iart  I^'). 

id'    iwo    distinct    iipeiMl  inns.      The    first    ()|»eralion,  wliicli   diU'ers    Troin    |)resent    pracli(('  chieriy    in    llie 

known  as  snhacpicDus  work,  is  the  siid<i  n^^ol'  a   mat  i-iprap    upper   liank    work.      A    plan    is   lieini;   wnrked 

tress  |)revioiisly  linilt   on   the  joli.  ami   (he  secoml.  or  on  at    pres<'nt    which  would   re]ilacc  lh(>  I'asi  ine  mat- 

u)iper  hank  work,  is  the  n'radinj.'  ami  |)aving  of  the  tri^sses  wilh  concrete  slalis.      it's  adva.nlai;('s  would 

liaidc    alioN'e    water    level.       l-'asciiie    inattresses.    the  lie   ecomimy   .-lud,   it    is   huped,   speed   and    the  aliilil\' 
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usual  suliaipie(nis  revetment,  are  made  on  the  water 
surface  of  small  willow  trees  laid  jiarallel  ami  hound 
tofiether  with  wire  ro])e.  A\'ork  hegins  at  the  np- 
strea.ni  eml  nf  the  inal,  where  it  is  attached  to  two 
nmorinj;'  liar.nes,  ami  [)roi;-resses  down  stream,  the 
mat  beiiiy  huilt  continuously  on  the  ways  of  the 
mat  barge,  which  moves  out  from  under  it  as  the 
work  goes  (ui.  >\'heii  the  mat  is  conipletetl  the  mat 
hai'ge  is  removed  and  the  mat  sunk  hy  hiading  il 
with  stiine  t  hriiwn  Ji'dui  a  liarge  which  mo\es  u)i 
over  it  from  the  lower  eml.  the  jiortioii  first  huilt  be- 
ing Slink  liist.  The  |iictnre  shows  a  mat  under  con- 
strnction.  In  the  fiuegriaiml  is  the  mooring  barge, 
and  to  the  right  is  the  erroded  bank  which  will  be 
protecleil.  rpper  bank  work  consists  (tf  grading  the 
bank  with  hydraulic  graders  (washing  down  with 
a  water  jeti.  ami  paving  it  with  riprap  or  concrete. 


to  wiifk  in  strong  cuia-eiils.  .^otiie  of  these  ha\e 
been  siiidc  in  the  relatixtdy  quiet  waters  of  the  Ohio 
at  (  ario,  with  promising  results. 

Levee  const  i  itct  ion  along  the  ri\er  is  progn-ssive. 
The  < 'otuinission  establishes  a  standard  grade  line 
to  which  il.  with  Ihe  assistance  of  the  levee  districts, 
unilert.il^es  lo  build  the  le\'ees.  When  this  grade 
is  nearly  reacheil  Ihronghoul  the  river  it  is  ens 
touiary  for  a  new  gr.-ide  lo  be  established  ami  all 
lexees  raised  lo  this  new  staml.-ird.  This  policy  is 
disiaissed  and  defemled  by  .Mr.  .V.  L.  Dabney  in  the 
I'roceedings  of  the  .\iueriean  Society  Civil  Engi- 
neeis  for  August.  I'.rj:;.  (i)ages  1 1  I'.t  1 1."')4) .  The 
])resenl  sl.amlatd  lexee  has  an  eight  I'oot  crown,  a 
three  to  (>n(>  ri\er  side  slope,  and  .a  three  to  one 
land  side  slope  logether  with  a  forty  find  bampiellL' 
on     the    land     side    lieLiiunii;"    eight     feet     from     Ihe 
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ci-owii  liaviug  ;i  I'oiu-  to  one  sslope.  There  ;ire  borrow 
pit  and  grubbing  specifications  designed  to  disfigure 
the  gioniid  as  little  as  possilde  and  to  eliminate  any 
material  which,  by  decay  or  otherwise,  might  cause 
failure  of  the  levee.  Construction  is  either  con- 
tracted out  to  i)rivate  firms  or  done  by  the  Oovern- 
meut  forces  themselves.  In  the  first  case  it  is  usual- 
ly by  mule  teams,  assisted  perhaps  by  a  tractor  for 
loading  the  wagons.  In  case  however,  that  the 
Government  does  it's  own  work  a  special  dragline 
ap])aratus    is   used.      One   of   these   has   a    six-yard 


the  correct  way  is  to  build  them  perpendicular  to 
the  river.  He  has  also  learned  that  the  construc- 
tion of  dredges  Hive  the  B.  M.  Harrod  is  necessan- 
in  order  to  keep  money  in  circulation,  although  a 
much  better  job  could  be  done  by  sinking  barges 
in  strategic  positions  in  the  river.  Mr.  John  R. 
Freeman  feels  that  our  scientific  knowledge  of  the 
siil)ject  can  be  greatly  increased  by  laboratory  ex- 
periment. His  paper  in  the  Proceedings  of  the 
American  Society  of  Civil  Engineers  for  August. 
]!)20  demands  serious  consideration,  although  per 
haps  it  does  not  fully  establisli  the  necessity  for  a 
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bucket,  a  haul  capacity  of  over  seven  liumlred  feet, 
and  moves  in  the  neighborhood  of  four  thousand 
yards  of  loose  earth  per  day.  This  machine  cost  tlie 
Government  .§1:^5,000,  erected  on  the  job.  It  builds 
the  levee  in  two  sections,  the  banquette  first,  and 
then  the  upper  part  of  the  levee  from  a  ixisition  on 
the  banquette.  The  machine  is  accompanied  by  a 
small  steam  shovel,  tractors,  stump  pullers,  mules, 
etc. 

Such  is  the  present  practice  of  the  War  Depart- 
ment in  this  portion  of  it's  domain.  One  who  has 
seen  the  Father  of  Waters  in  flood  stage  learns  to 
have  a  real  respect  for  it  and  may  even  feel  that  it 
is  impossible  to  further  control  it.  On  the  other 
hand  one  who  has  not  seen  it  may  wonder  why  it 
is  not  replaced  by  a  straight  concrete  flume.  The 
officers  in  charge  feel  that  they  are  doing  their  work 
in  tlie  most  economical  way.  Severe  criticism  of 
their  methods  has  come  from  every  source.  The 
writer  has  been  told  confidentially  that  the  system 
of  levees  parallel  to  the  I'iver  is  all  wrong,  and  that 


laboratory  such  as  he  describes.  The  chief  draw- 
back to  such  a  laboratory  is  voiced  by  Col.  Dent  in 
the  Proceedings  for  November,  namely  that  "emiiiri- 
cal  laws  cannot  be  safely  extended  beyond  the  limits 
of  the  experiments  from  which  they  were  derived." 
He  questions  whether  deposition  of  sediment  can  be 
investigated  in  a  model  having  a  much  distorted 
vertical  scale,  such  as  would  be  necessary  in  a  labor- 
atory. 

In  conclusion  let  us  bear  in  mind  the  position  of 
the  Chief  of  Engineers:  "It  is  to  be  expected  that 
.  .  .  various  alternative  plans  will  be  urged  for 
achieving  the  results  desired.  .  .  All  the  proposals 
have  been  investigated  and  reported  on  time  and 
again.  However,  with  the  growth  of  the  art  of  engi- 
neering, plans  which  were  not  practical  in  the  past 
may  l)ecome  feasible  in  the  future,  and  the  Engineer 
Corps  will  maintain  an  open  mind  in  the  investiga- 
tion of  any  reasonable  means  for  river  control  that 
are  presented  by  responsible  organizations  or  able 
engineers," 


Some  Economic  Aspects  of  Superpower 
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The  fniiiKlMtioii  ii|ili()I(liiiji  llic  ylorics  of  aiicit'iil 
(Irci'k  ('i\  ili>,:ilii)ii  \v;is  mil  llic  iiiiiids  of  licr  pliilusc 
|>li('rs  iKir  llic  viclorics  of  licr  warriois.  It  \\;is  llic 
;icliili^  muscles  of  her  helots. — shivos — who  loilcil  in 
misery  Iliat  ihe  fair  haired  Hellenes  iiiiglil  have 
the  leisure  to  Imilil  the  iiaiion  whose  iiiHiienee  we 
still  fcH'l  tlioiisili  ceiiliiries  have  jiassetl.  and  we  are 
half  a  world  away.  Imii-  each  (ireek  family  there 
were  li\c  liclols  Iml  for  each  man.  w<iiiiaii  and  child 
in  this  comnry  there  is  tlic  ei|iii\alent  of  thirty  such 
servants.  'Plicy  work  night  and  day.  reciuirc  neither 
food  nor  clothes,  and  I'cel  nothing;  of  the  niiseiv  of 
servile  lite.  .\nd  "Ui  civilization,  too,  rests  on  our 
power  sla\('s. 

Pr.  (!o(i(l.  of  the  l'ni\('rsiiy  of  Chicago,  has 
f.'ixcn  on  several  occasions  a  lecture  called  "Coal 
ami  Civilization."  He  gives  some  interesting 
ligurcs  wiiicli  show  far  better  than  words  the  point 
liiat   1  am  tryinj;  lo  luiufr  out. 

The  following  is  a  iioition  of  one  of  his  charts: 
'i'hr  countries  are  listed  iii  or(ler  of  greatness  and 
I  he  lalilc  shows  their  co;il  )ii<iducli<>n  for  I'.Mll. 

I'nited  !>tati's 701)  million  tons 

(Jreat  I'.ritain llfHI  million  tons 

(iermany l'.~>ll  million  tons 

Coal    is   the  gieaiesi    source   of   jiowcr   today   s( 
il    is  easily  deduced   that    the  countiies  making  the 
liest  use  of  power  are  the  foremost. 

The  I'nited  States  is  not  only  the  greatest  ]iro 
dncer  and  consumer  of  coal  Imt  it  also  has  liy  far 
tiie  largest  coal  resources.  \\\'  are  often  reminded 
of  this  l>y  those  who  "point  with  pride."  They  tell 
us  that  even  though  we  are  apjiroaching  a  billion 
tons  as  our  annual  reipiirements  the  reserves  are 
so  great  that  less  than  half  of  one  per  cent  has 
been  touched.  That  all  sounds  reassuring  but  we 
must  realize  that  the  fuel  we  now  use  is  the  best  in 
the  country.  What  we  have  to  consiiler  is  not  "how 
long,  in  an  absolute  sense,  our  coal  will  last,  but 
when  shall  we  have  to  make  changes  in  our  indus- 
trial structure  because  the  conveniently  located  and 
high  grade  coals,  upon  which  concentrations  of 
industry  and  specialized  uses  are  dependent,  are  be- 
ginning to  rtin  short'."  That  time  is  not  far  off  and 
it's  advent  deserves  the  fullest  consideration. 
W.vsTi:  IN  CoAi,  l\iMs'ii:v 

Our  methods  of  coal  productiiui  are.  if  jiossible, 
even  more  wasteful  tli.iii  ihnsc  of  the  early  luniber- 
nifii  in  the  3Iicliii;aii  white  pine  forests.     According 


Id  the  report  of  llic  federal  Trade  Commission  in 
I'.MT  for  eveiv  imi  of  coal  brought  to  the  surface 
another  ton  is  placed  lieyond  recovery  by  wasteful 
methods.  T'iiis  has  resulted  in  the  |iermanent  loss 
<d'  millions  of  tons  of  coal  that  might  have  been 
saved.  Too  many  mines  operating  inder  c(uii|iet 
itive  conditions  is  one  cause?  of  waste.  Competition 
forces  down  the  mine  mouth  juices  so  only  that 
<(>al  wiiicli  is  easy  to  mine  will  lie  produced  and 
Ihe  coal  that  is  liaril  to  get  is  wasted  in  the  |irocess. 
('oal  mining  is  not  generally  recognized  as  a  public 
iitiliiy.  ^^"e  have  e\ en  attemplcd  to  force  conipeti- 
lion  upon  the  opt^rators  which  aided,  of  c(Mirse.  in 
the  demoralizatiiui  of  this  basic  industry. 

But  if  the  methods  of  product i<ui  are  bad.  those 
of  utilization  are  incomparably  worse.  Most  of  the 
coal  nsecl  in  this  country  is  consumed  for  the  energy 
content  alone,  with  no  .iiiempt  made  to  recover  the 
thiuisand  or  more  by-products  it  contains.  There 
seems  lo  he  no  liinil  to  the  iiiiniber  of  things  that 
chemical  science  can  pioiluce  Iroiii  the  "waste"  part. 
of  coal.  "There  is  a  wide  range  of  these  products, 
alfording  essentials  in  agriculture,  pharmacy,  paint- 
ing |iaviiig,  w.iter  ])roofing,  wood  preservation  and 
an  ever  widening  circle  of  other  reipiisites  touching 
evei-y  aspect  of  human  life.  There  can  be  no  full 
utiliz.itiiiii  of  coal  which  fails  to  take  these  matters 
iiilo  accoiinl .'" 

In  most  cases  only  a  Ncry  small  part  of  even 
ihe  energy  content  is  actually  iisecl.  The  rest  is 
lost  ill  the  ash  pit.  up  the  stack  and  in  the  coii- 
xeision  of  heat  energy  into  meihanical  energy. 
"The  story  of  coal  is  a  story  of  waste — waste  of 
natural  icsource.  waste  of  human  endeavor,  waste 
(d'  capital,  ^\aste  of  transiiortaticn.  and  waste  of 
energy.'" 

This  waste  is  parlly  due  to  tinwarraiiled  spirit 
of  optimism  on  the  part  of  large  iiidtistries.  to  un- 
wise legislation  ami  lo  a  lack  of  intelligent  co-oper- 
aiion.  liiiiu'o]ier  utilization  may  be  laid  at  the  door 
(d'  our  mania  for  \oluuie  ])roductiou  which  tends  to 
narrow  lines.  We  ha\e  not  turned  readily  to 
niultiiile  (M-  liy  pi<iduct  production.  Industry  lacks 
the  competitive  spur.  "The  loss  in  wasteful  con- 
sumption of  raw  coal  was  not  felt  by  anj'  one  unit 
since  wastefidness  was  universal  and  the  cost — ^was 
sliifteil  in  it's  entirety  to  the  shoulders  of  the  con- 
suming public.'" 

The  stimulus  feu-  im|Ud\('ment  must  come  from 
the  outside.     The  juiblic  must  beciune  interested  be- 
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cause  tliey  are  the  ones  wliu   will   be  beuetited  by 
improvement. 
AA'iiAT  Can  Be  Done  to  Firther  Coxservatiox 
Coke.     Coke  made  by  the  solvay  process,  means 
the  production  of  a  good  clean  fuel  and  the  recovery 
of  the  by-products.     "Will  this  solve  our  problem? 

Coke  will  imddubtedly  aid  in  the  elimination  of 
waste  but  the  industry  has  a  long  way  to  go  toward 
perfection.  In  1921  almo.st  a  half  of  the  coke  used 
was  produced  by  the  wasteful  ''bee-hive"  method. 
But  the  most  serious  difficulty  lies  in  the  fact  that 
the  coal  from  the  parts  of  the  country  where  our 
resources  are  greatest  will  not  coke  except  by  a 
prohibitory  expensive  process.-  It  has  come  to  a 
great  importance  in  the  iron  industry  but  it  still 
leaves  us  to  face  the  necessity  of  providing  an  ade- 
quate scheme  for  the  economical  utilization  of  our 
fuel  resources. 

0(7.  Any  plan  for  substitution  of  petroleum 
must  be  summarily  dismissed.  Although  at  pre.S'»nt 
it  is  very  important,  our  oil  reserve  has  been  so 
depleted  that  it  will  be  exhausted  within  the  next 
two  decades.  For  my  purpose,  it's  greatest  value 
is  as  an  object  lesson  of  what  not  to  do  with  the 
remainder  of  our  great  natural  wealth. 

Water  Power.  When  we  first  turn  our  attention 
to  hydroelectric  power  there  seems  to  be  a  rift  in 
our  cloudy  reflections.  However,  anyone  with  a 
pessimistic  turn  of  mind,  in  fact  any  but  incurable 
optimists  can  soon  find  some  more  difficulties. 
Development  of  our  water  power  resources  is 
hindered  by: 

1.  Adverse  legislation. 

2.  Public  sentiment. 

3.  Hea\-y  initial  cost  of  i)lant. 

1.  Power   transmission,    and    other   engineering 
problems. 

Perhaps  the  significance  of  (1)  is  often  over 
estimated  but  we  can  justly  attribute  much  of  our 
poorly  developed  water  power  to  lack  of  construc- 
tive effort  on  the  part  of  the  government. 

There  is  less  capital  needed  and  therefore  less 
risk  involved  in  building  a  steam  generating  plant 
than  in  a  hydro-electric  plant  of  The  same  capacity 
(3).  As  utility  commissions  are  prone  to  insist 
that  the  lower  operating  cost  be  retlected  in  lower 
rates  there  is  no  incentive  for  capitjil  to  run  this 
added  risk.  As  a  result  of  this,  only  the  best  water 
l)ower  sites  have  been  developed  and  the  poorer  ones 
are  not  bothered  with  as  they  cannot  compete  with 
steam  on  the  present  basis.  Thus  it  appears  that  we 
are  in  need  of  constructive  legislation  if  we  are  to 
use  this  heritage  to  ifs  fullest. 

Public  sentiment  (2)  is  a  factor  well  worthy  of 
consideration,     ilany   power   sites   are   located    in 


IHiblic  parks  and  places  of  scenic  beauty.  It  seems 
wrong  to  people  with  highly  sensitive  aesthetic 
tastes  that  Niagara  and  the  rest  should  be  harnessed 
and  put  to  servile  work.  Engineers  often  find  their 
projects  blocked  by  such  sentiment.  '"Thus  a  river 
that  flows  through  the  town  has  it's  course  un- 
sullied by  commercialism.  Instead  a  trolley  park 
with  a  merry-go-around,  loop-the-loops  and  the  like 
ocoipy  the  power  site.^"  This  sort  of  thing  will 
hold  back  water  power  improvements  until  the  pub- 
lic can  realize  the  enormity  of  it's  loss. 

Withall,  there  were,  on  file  with  the  Federal 
Power  commission  in  Januaiy  1921.  requests  for 
projects  totaling  over  13,000,000  horse  power.^ 
Improvement  is  inevitable,  but  it  will  probably 
come  slowly. 

The  Unite<l  States  is  a  young  nation  and  her 
industiies  are  still  expanding.  Steinmetz  has  cal- 
culated that  the  maximum  that  can  be  extracted 
from  water  power  is  just  about  equal  to  the  total 
energy  we  now  obtain  from  coal.*  With  the  demand 
for  power  increa.sing  and  our  oil  supply  failing,  even 
if  it  were  ])ossible  to  develop  water  power  to  the 
fullest  we  would  still  find  ourselves  dependent  upon 
our  coal.  Like  the  proverbial  bad  penny  our  prob- 
lem is  still  with  us. 

3Iost  of  our  water  power  sources  are  located  in 
the  part  of  the  country  where  coal  is  lacking  (see 
accompanying  table).  As  industry  grows  in  these 
sections  hydro-electric  power  will  be  developed  and 
they  will  not  depend  on  coal  whicli  has  to  be  hauled 
many  miles. 

Thus  water  power,  the  most  promising  of  all  our 
possible  substitutes,  can  do  little  more  than  relieve 
a  good  part  of  the  increase  in  power  demand. 

AnVAXTAIiES    OF    SlTERPOWER 

There  is  a  popular  notion  that  super-power 
means  hydro  power.  This  lias  caused  a  great  deal  of 
confusion  in  the  jmblic  mind.  A  super-power  sys- 
tem is  a  network  of  moderately  high  voltage  lines 
supplied  by  economical  generating  stations  located 
at  strategic  points.  It  may  or  may  not  include 
water  power  generators,  according  to  the  character 
of  the  section  in  which  it  is  located.  "It  is  not  a 
plan  to  compete  with  existing  generating  stations 
idU  to  co-ordinate  them  in  the  most  economical 
manner.'''" 

(liven  the  premise  that  public  utilities  are 
industries  of  decreasing  cost,  any  one  who  knows 
the  elementary  principles  of  economics  can  easily 
ileduce  that,  within  reasonable  limits,  the  larger 
the  generating  plants  that  we  could  build,  the 
better  off  we  would  be.  This  is  just  what  makes 
up  the  greatest  advantage  of  super-power  systems. 
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Till*  iiilercoiuu'flioii  and  oo-m-tlinat  idu  alldws  the 
plants  to  he  locatid  a(  the  luosl  aih  antaf;<'<>'i« 
lihuos.  TIu'sc  must  lie  (k'veldix'd  to  the  ixiiiit  of 
{jrcatcst  clVicicncv  wliile  tlie  ]KK>icr  ^mmu'IiUois  arc 
jn'iiiliially  (li'o|i|)t'(l  out  or  made  into  traiisronncr 
station,  l.arjve  ])laiits  liave  the  iiu'aiis  of  liy-jn'o- 
duct  saving  and  otiier  devices  for  fnel  economy. 
This  should  result  in  an  iniprovenient  in  service  and 
reduction  in  rates,  and  if  it  can  be  continued  to  the 
place  where  all  individual  industries  will  buy  power 
throu-jh  the  central  station  rather  than  f;('nerate 
tlicii-  own  we  will  be  well  on  our  way  toward  a 
better  utilization  (ff  our  fuel. 

The  \\orld  war  brou{;ht  about  a  realization  of  the 
enormity  of  our  losses  in  fnel  and  made  im])<'rative 


TABLE  SHOWINC  DISTRIBUTION  OF  WATER  POWER 
IN   SECTIONS   LACKING  IN  COALi 

Potential  Unniiiied 

Water   Power  Coal 

%  of  the  %  of  the 

Total  in  U.S.  Total  in  U.S. 

lYcir  Eniihtnd  Stat'-x 

Main.  Vermont,  New  Hanip- 
sliire,  Massacliusetts,  Rhode 
Island  Conneticut   3  None 

Sdutli  Atlatilic  iS7()/f'.v 

Delaware  Maryland  Vir- 
ginia, Soiitli  Carolina,  Georg- 
ia, Florida 6  1 

K<iutli iccstcni  Stiiti's 
Arizona.    New   Mexico,    Okla- 
homa,  Arkansa.s,    Louisana 6  4 

i'ticific.  Stdtt'a 
California,      Oregon,      Wash- 
ington       43  2 

All   others   42  93 


seme  relief  in  the  denser  industrial  districts.  In 
.lune  l!)lMI  ('diifiiess  passed  an  appropriation  bill  of 
|1L>."  110(1  to  be  e.\|»ended  by  the  II.  S.  (icolo}.:ical 
Sur\('y  in  niakinj;  a  survey  of  the  super-]>ower  jios- 
s-ibilities  in  the  section  between  lioston  and  Wash 
injitoii.  It  covered  the  territory  from  the  ll'.Mli  to 
the  44th  jiarallels  and  about  150  miles  inland  from 
the  coast.  The  most  interesting  of  the  lindinjis  of 
the  Boston  to  W'asliington  super-power  survey  were 
those  which  showed  the  enormous  savings  that  could 
be  eli'ected  by  the  snpor-])ower  system.  W.  S. 
Murray,  chairman  of  the  survey  committee,  in  a 
progress  lejiorl  of  February  24,  19lM,  estimates 
that  super-|iower  would  have  saved  1'0,000,0()  tons 
of  coal  in  the  Boston- Washington  district  alone, 
during  the  year  of  1020. 

The  (dans  for  super-power  development  in  this 
territory  include  hydro-electric  power  as  well  as 
stiam.  The  iei)ort  estimated  that  in  l!t."!()  the  zone 
would  use  48  billion  kilowatt  hours  and  that 
approximately  20  per  cent  of  this  would  come  from 
watei'  ]  lower. 


ilere  in  the  niiddle  west  there  is  a  sujier-power 
system  that  has  been  slowly  growing  throughout 
the  last  decade.  The  Insull  holding  companies  con- 
lr<d  most  of  the  utilities  arouinl  <'hicago.  I'nitied 
control  has  made  it  easy  for  them  to  secure  the  co- 
operation of  the  others  in  extemling  the  net  work. 
"Taking  Illinois  and  Wisconsin  together,  with  the 
exception  of  three  of  four  breaks,  (the  longest  only 
27  miles)  there  is  ;i<!,0()0  scpiare  miles  of  territory 
oi)crating  under  the  same  fre(|uency  of  alternating 
current,  sujiplied  by  a  series  of  power  stations 
stretching  from  the  extreme  southern  part  of  Illi- 
nois  to — almost   the   northern    part   of   Wisconsin.'* 

To  the  utilities  in  this  chain,  power  output  has 
become  more  and  more  important  each  year  as  com- 
jiared  with  domestic  use.  In  the  Public  Service 
('oin[iany  of  Northern  Illinois,  for  example,  power 
customers  have  increased  from  none  in  1910  to 
more  than  half  the  total  number  jiresent  customers. 

1  think  the  possibilities  of  electric  power  are 
nowhere  better  illustrated  than  at  the  Clearing' 
industrial  district,  Clearing,  111,  The  factories  here 
lange  from  steel  foundries  to  glass  works  and  the 
only  imwer  used  is  central  current  from  the  Public 
Service  Co.  In  the  district  bulletin  last  year  Mr. 
Haskell  said,  "I  believe  we  are  pioneers  in  a  most 
lii-dinising  field.  It  is  inevitable  that  all  industry 
will  eventually  follow  us." 

("ONCM'SIO.NS 

There  was  a  time  in  English  history  in  which 
each  family  was  a  self  sufficing  unit — each  produced 
the  things  it  needed  by  crude  and  laborious  means. 
This  was  known  as  the  handicraft  era.  Since  the 
industrial  revolution  the  home  has  given  over  most 
of  it's  labors  to  large,  si)ecialized  plants.  But  even 
today  nearly  every  family  has  it's  own  little  furnace 
whcie  it  painfully  extracts  fi-om  raw  ccal  the  energj' 
it  needs.  And  worse,  because  they  use  many  times 
more  coal,  our  industries,  from  the  largest  to  the 
smallest  shops,  each  has  it's  own  plant  which  -with- 
draws a  small  per  cent  of  the  jiower  and  utterly 
wastes  the  rest  of  the  coal. 

Here  is  an  industiy  still  in  the  handicraft  stage. 
.Vll  but  a  very  small  lu-oportion  of  our  coal  is  used 
in  this  wasteful  manner.  I  have  mentioned  two 
main  causes  f()r  it's  backwardness.  1.  The  spirit  of 
unwarranted  optimism  and  2.  the  lack  of  competi- 
tive spur. 

If  let  entirely  alone,  the  situation  -would  un- 
doubtedly improve  in  the  course  of  time.  Exhaus- 
tion of  coal  and  railroad  congestion  would  eventual- 
ly raise  coal  prices  to  the  point  where  at  least  the 
; mailer  shops  would  be  forced  to  turn  to  central 
stations  for  power.  Then  the  utilities  would  gTadu- 
ally  group  themselves  into  some  sort  of  chain  which 
(Continued   on   Page  W) 
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The  Urbana  -  Champaign  Sewage  Treatment  Plant 


A.  L.  TiiOLiN,  111.  and  s.e..  '24 


Half  a  aiillioii  tlollars  is  being  spent  by  tlie 
people  of  Clianipaign  and  Urbana  for  the  collection 
and  treatment  o(  domestic  and  industrial  sewajje. 
Approximately  ?>o00.000  will  be  spent  for  the  treat 
Hieut  plant  which  is  being  constructed  and  the 
remainder  will  be  spent  for  the  intercepting  sewer, 
now  being  laiil  through  the  Twin  Cities.  This  article 
is  intended  to  discuss  only  the  former. 

Why  .should  tlie  people  spend  tliis  anumnt  of 
money,  an<l  how  is  such  an  expenditure  justified? 
In  answer,  one  can  only  say  that  it  is  a  part  of  the 
battle  of  the  present  civilization  against  the  ravages 
of  water  borne  diseases.  Locally,  it  means  the  relief 
of  the  overloaded  condition  of  the  present  sewers, 
the  intercepting  of  all  sewage  now  flowing  into  the 
Bonejard.  and  the  removal  of  a  sufficient  amount 
of  the  objectional  matter  in  all  the  sewage  before  it 
enters  the  Salt  Fork. 

Proccs.i.  The  process  consists  essentially  of  live 
parts  as  follows :  coarse  screen,  Imhoff  tanks, 
sludge  drying  beds,  sprinkling  filtei*s  and  secondary 
tanks.  The  secondary  tanks  are  not  included  in  the 
present  contract  of  the  Urbana-Champaign  plant; 
they  were  part  ()f  the  original  design,  but  due  to  lack 
of  funds  it  was  deemed  inadvisable  to  build  them 
at  the  present  time.  If,  after  a  few  years  of  oper- 
ation they  are  found  to  be  necessary,  they  may  then 
be  ad<led  without  great  cost. 

The  perspective  view,  acconi]>anying  this  article, 
shows  the  completed  sewage  treatment  plant  with 
enlarged  sections  of  the  live  parts  which  are  impor- 
tant in  the  process.  The  enlarged  parts  will  be 
taken  up  in  order  and  explained  in  detail  for  they 
form  the  principal  steps  in  the  process  of  sewage 
treatment.  The  reader,  by  frequent  reference  to  the 
drawing  will  be  able  to  follow  the  entire  process, 
and  gain  a  clear  understanding  of  this  type  of  treat- 
ment. 

The  sewage  will  enter  the  plant  through  the 
present  18  in.  sewer  and  the  new  30  in.  intercepting 
sewer.  After  flowing  through  the  coarse  screen, 
which  will  remove  any  large  floating'  matter,  it  will 
pass  over  the  proportional  weir  and,  then,  through 
a  covered,  concrete  conduit  to  the  Imhoff  tanks, 
which  may  be  expected  to  remove  from  sixty  to 
seventy  per  cent  of  the  suspended  solids. 

These  solids  will  remain  in  the  lower  compart- 
ment of  the  tanks  and,  after  being  digested  for  a 
period  of  several  months  hj  bacterial  action,  will  be 
withdrawn   and   dried  on  the  sludge  di-ying  beds. 


After  being  dried,  the  sludge,  which  then  resembles 
a  black  humus  will  be  hauled  away  on  the  industrial 
railway  and  used  as  a  fertilizer. 

The  liquid  from  the  Imhoff"  tanks  will  return, 
through  a  conduit,  to  the  wet  well  under  the  pump- 
ing station,  from  where  it  will  be  raised  by  centrif- 
ugal pumps  to  the  dosing  tanks,  attached  to  the 
sprinkling  filters.  From  there  it  will  be  discharged 
Intermittently  and  sprayed  over  the  lilter  stone 
through  a  multitude  of  circular  spray  nozzles.  By 
this  method,  the  sewage  will  be  aerated  and  while  it 
trickles  down  through  the  filter,  it  will  be  further 
oxidized  by  the  aerobic,  or  air-loving  bacteria,  which 
dwell  in  abundance  on  the  surface  of  the  stones.  The 
amount  of  suspended  and  dis.solved  solids  in  the 
eft'hient  from  the  filters  is  usually  about  the  same 
as  in  the  influent  but  is  of  a  different  nature.  The 
compounds  are  more  stable  and  are  not  liable  to 
become  septic  after  being  discharged  into  the  creek. 

There  are,  however,  certain  periods  when  the 
growth  on  the  stones  sloughs  off  and  it  is  during 
these  periods  when  secondary  tanks  are  most  neces- 
sary. Such  periods  usually  occur  in  the  spring  and 
fall  of  each  year,  due,  probably  to  the  change  in 
temperature.  To  take  care  of  this,  under  the  present 
program,  the  sewage  will  be  conducted  through  two 
small,  artificial  lagoons  before  flowing  into  the 
creek. 

The  acconiiianying  table  gives  the  principal  data 
vi  the  design  of  tlie  plant.  It  is  estimated  that  the 
plant  will  be  running  at  full  cajiacity  in  1938.  The 
plant  is  so  constructed  that  additions  may  be  easily 
made  at  that  time.  The  intercepting  sewer,  how- 
ever, will  be  sufficient  for  the  estimated  flows  until 
1900. 

Coarse  Screen.  The  screen  will  be  constructed 
of  3-S  in.  by  3  1-2  in.  steel  bars  15  ft.  6  in.  long,  and 
spaced  at  two  inch  centers  so  as  to  form  a  screen, 
six  feet  wide.  It  will  be  inclined  at  an  angle  of 
forty-five  degrees  to  the  horizontal  and  will  be 
jilaced  with  its  upper  edge  resting  on  a  small  plat- 
form, spanning  the  screen  chamber.  From  this  plat- 
form, the  screen  may  be  cleaned  with  a  long  handled 
ra  ke. 

•Inst  beyond  the  screen  and  in  the  same  chamber, 
w'll  be  placed  the  proportional  weir,  so  constructed 
I  hat  the  quantity  of  sewage  is  directly  proportional 
1(1  the  head  on  the  crest.  A  small  pipe  will  con- 
nect the  chamber,  in  back  of  the  weir,  with  a  float 
tube,  below  the  southwest  corner  of  the  laboratory. 
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THE  TKOHNOCHAPH 


■III ii.iiiirii.  I!l2'i 


\i\  iiu';nis  111'  a  ri-cmiHiif;  device,  atlaeliei]  to  the  flttat 
within  this  Inlie.  tlieie  will  he  kept  a  loiistaiit 
recovil  of  the  amount  of  sewaj;e  eutevinj;  the  ]jhuit. 

Tnilit'fl  Tank.  This  type  of  tank  was  liist  devel- 
opeil  h\  in-.  Kail  Inihoff.  in  lOCf!.  and  iiistalh-d  hy 
him  in  the  Emseher  District  of  (Jeiiiian.v.  The 
essential  features  are  the  two  story  const  ruction 
and  the  narrow  slot,  ahove  the  triangular  heaui. 
which  allows  the  solids  to  settle  thrijujih  hut  diverts 
the  rising  gases  to  the  gas  vent  areas. 

In  order  to  gain  a  clear  conception  of  the  tyjie  of 
tank  to  be  \Ksed  here,  let  us  imagine  that  we  take  a 
wooden  box.  about  as  wide  as  it  is  deep  and  three 
times   as   long.      Then,    knock   out    the   boti and 


'.S.^.'-^ 


Fig.   2.      Consiki  ii  ion    iif   Hui'pku   Boi  idms 

replace  it  with  ihrec  liollow  pyramids,  inrnrd  nji- 
side  down  and  placeil  side  liy  side  so  as  to  form 
a  three  hopper  l)ottom  abimt  a  third  as  deep  as  the 
box  itself.  Figure  2  shows  some  of  these  hopper 
bottoms  during  construction.  The  wall,  shown  in 
background  of  the  picture  is  the  partially  completed 
wall  of  one  of  the  tanks. 


Then,  i)lace  within  the  box  five  jiai'titious,  spaced 
ei|ually  along  its  length,  with  their  bottom  edges 
arched  up,  over  the  ho]iper  bottom,  and  their  upper 
f'dges  dee])ly  notched,  to  receive  tlie  settling  chan- 
nels. Figure  3  shows  two  of  these  partitions,  or 
cross  walls,  during  consti'uction.  Because  of  their 
great  depth,  the  tanks  were  constructed  in  three 
lifts  or  stages.  Figure  :?  was  taken  after  the  second 
lift  had  been  built. 

Keturning  to  uur  uiuihl,  let  us  place  in  the 
notches  which  were  built  in  the  partitions,  two 
troughs,  as  long  as  the  box  itself,  and  having  a  cross 
section  as  sliown  in  the  toj)  of  the  enlarged  drawing. 
These  troughs  form  the  channels,  through  which  the 
sewage  will  flow  and,  as  can  be  seen  in  the  drawing, 
tlu'y  will  be  o])en  at  the  bottom  to  permit  the  set- 
tling of  the  solids  into  the  lower  chamber.  Then 
|ilace  a  small  triangular  beam  below  each  slot,  and, 
excejit  for  a  few  details,  your  model  is  complete. 

Imagine  this  box  to  be  constructed  of  reinforced 
concriti'  with  an  inside  length  of  TO  ft.,  a  width  of 
L'S  ft.  1  in.,  and  a  depth  of  thirty  two  feet.  You  will 
then  ha\c  a  representation  of  one  of  the  four  units 
to  lie  us(d  in  tliis  idant.  The  section  shown  in  the 
pers]iective  is  a  section  across  one  of  them  at  the 
center  of  one  of  the  hop]ier  liottoms. 

Till  sewage  will  enter  the  settling  channels 
liirongh  an  annular  orifice,  controlled  by  a  regulator 
valve,  similar  in  piiniiide,  to  the  ordinary  needle 
vahc.  As  show  n  by  the  accompanying  table,  it  will 
tiow  very  slowly  through  these  channels,  allowing 
the  suspended  solids  ample  time  to  settle.  The  out- 
let is  over  an  ailjiistabli'  steel  plate  weir,  into  a  col- 
lecting conduit  leading  back  to  the  wet  well. 

The  four  tanks  are  arranged  in  parallel,  so  that 
the  total  flow  of  sewage  will  feed  eight  channels. 
Inlet  and  outlet  cimilnits  will  be  provided  at  both 
ends  iif  the  tallies  so  that  the  sewage  may  be  made 
til  flow  in  eitlii'i-  direciion  through  them.    By  revers- 


ESSENTIAI.  DATA  OF  DESIGN 


Poimlation  of  District 

Population  connected  to  Sewers 

Average  flow  ot   Sewage   (M.Ct.D.) 

Imlicff    Tanlvs 

Time  of  Retention   (Hrs.) 

Velocity  of  Flow  (Ft. /Sec.) 

Sludge  Storage  per  Capita  (Cu.  Ft.) 
Sludge  Drying  Beds 

Area  per  Capita  (Sq.  Ft.) 

Dosing  TanlvS 

Time  or  filling  (>rinutes) 

Time  ol   Dosing  (Minutes) 

Sprinkling  Filters 

Rate   per  .\cre    (M.G.D.) 

Average    Ceptli    (Ft.) 

Secondary  Tanks 

Time  ol  Retention   (Hrs.) 


1922 


Dry 
Season 


35 

SI 


,000.00 

500.00 

137 

4.3 

.005 
3.3 

0.95 

13.7 
2.4 

0.86 

in.o 

2.0 


Wet 
Season 


35,000.00 

31,500.00 

3.37 

1.75 

.1112 
33 

0.95 

5.5 
2.4 

2.10 
ID.O 

O.Sl 


1938 


Dry 
Season 


50,000.00 

-'.5.000.00 
1.96 

3.0 

.007 
2.3 

0.67 

95 
2.4 

1.23 
10.0 

1.4 


.    Wet 

Season 

50,000.00 

45,000.00 

4.82 

1.23 

.017 
2.3 

0.67 

3.9 
2.4 

3.00 
10.0 

0.57 
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ill);  (III'  flow,  occiisiuiiallv,  tlic  dcposK  idii  of  si  inline 
ill  till'  liopiiiT  holldiiis  will  he  iiioic  iinildrin. 

'riic  siniliic  will  111'  ri'iiKivi'd  I'loiii  llic  hdlhiiii  d!' 
the  iMiiks  tlii-diij^li  S  ill.  cnst  ir<ni  pipt's.  Iciidiiii;  np 
dii(  of  cMcli  lio])|ior  ))ott()!n  ntid  ciiicifiiiij;  Irdiii  ilic 
side  df  till'  lank  a1  an  clcvaiidn.  a|iprdxinialcl v  ."i  I'l. 
7  ill.  liiddW  tli(-  surt'aco  of  the  scwa;;!'.  This  dilVrr 
ciicc  dl'  liydi'dstatic  ])rpssiir('  is  sniVicicnl  lo  lurcd 
llic  shi(lj;('  n|i  (lie  pipes  and  inlo  llic  slnd;;c  clian 
iicls.  'riic  flow  will  lit'  coiitridlcd  liy  means  of  shear 
j.',ates  at  the  outer  ends  of  these  pipes.  .\  hraiich 
li-diu  each  pijie  will  extend  iii>wai-d.  Ihrdu^li  lln' 
j;as  vent,  (d  the  tdji  of  the  tank  so  as  to  ailniil  a 
hose  for  tliishinji  in  case  the  |ii]ie  slionld  lieeimie 
elofifji'd. 

I'^acli  shnl^c  chjiunel  will  serve  two  tanks  and 
will  eoiidiiet  the  sludfje  to  the  sludge  well,  where 
it  will  he  raised  liy  an  nir  lift  to  the  lexcl  nf  the 
sliKlgc  drying  beds. 

The  tanks  ai-e  being  constrneled  with  relatively 
thin  walls,  heavily  reinforced.  The  side  walls  tajier 
frdiii  a  ihickncss  df  1 L'  in.  .al  the  td|i  Id  Id  in.  al  the 
h(;ttoiii.  The  end  walls  are  K!  in.  thick  and  the 
cross  walls  are  11*  in.  thick,  thronijhoiit.  ("onlinii- 
olis  T-beanis  will  ext(-nd  across  the  I'mir  t.anks  almxc 
each  (d'  (he  ci'oss  walls.  In  addition  to  their  sirnc 
tural  value  as  a  tie  between  the  walls,  they  will  als<i 
he  wide  enough  (o  ac(  as  w^alks. 

The  settling  channels,  will  be  ^'l  ft,  !•  in.  deej), 
'J  ft.  wide  and  as  long  as  the  tank  its(df,  wi(li  (heir 
bottoms  cdiiverging'  to  a  slot,  S  1-2  in.  wide  a(  the 
boltoin.  Between  each  pair  of  channels  ami  be- 
tween each  chaimel  and  the  outside  walls  will  be 
the  gas  vent  areas,  M  ft.  wide.  The  diilside  xciits 
will  extend  throiighont  the  entii'c  leiigdi  of  llic  lank 
but  the  central  vent  in  each  tank  will  he  cut  dlV,  (i 
ft.  from  each  end  (d'  (he  (aiik  ;inil  the  settling  chan- 
nels joined  so  as  to  allow  the  sewage  In  How  out 
over  a  single  weir.  This  is  shown  in  (he  iicrspecl  ive 
drawing.  Hoth  (he  side  walls  and  the  bdlidins  df 
these  chaiuiels  will  be  4  in.  thick,  reiiifdiccd  with 
.'{  in.  mesh.  4  lb.  \\ .  &  M.  gage  wire  f.ibiic. 

Sliiittfc,  Dri/iiif/  Bids.  Adjacent  to  the  Iniholl 
Tanks,  will  be  the  sludge  diying  beds  which  will  be 
a  group  of  twelve  sand  beds,  sejiaraled  from  each 
other  by  concrete  planks,  and  underdrained  with 
four  inch  vitrirted  tile,  laid  with  open  joinls.  The 
littering  material  will  vary  from  12  to  24  in.  in 
depth  and  will  be  graded  from  a  fine  sand  a(  the 
surface  to  a  coarse  gravel  at  the  bottom. 

SirrinkHiif/  h'iltrrs.  There  will  be  two  dosing 
tanks,  having  a  capacity  of  aiiproximalely  i:!,(l(»0 
gallons  each.  Each  tank  will  discharge  thrdiigh  a 
20  iu.  siplu  n  onto  one  half  the  Alter  area.  IJy 
means  of  an  airdock  feed,  the  sewage  will  lie  filling 
one  tank,  while  (he  otlier  is  discharging  and   vice 


M'lsa.  The  tanks  will  be  constructed  with  slo|(ing 
lidlldiiis  so  that  (he  grea(er  )ior(ion  of  the  sewage 
will  discharge  ninler  .-i  high  head.  Since  the  spray 
liiiiii  al  the  iid/,/.lcs  is  directly  pro|iditidnal  to  the 
head  (in  the  siphdii,  this  means  that  (he  greater  por- 
li<.n  df  the  ddse  will  lie  s]ira\eil  near  (he  dU(er  limits 
.iiid  the  (list  ribnl  idii  per  unit  of  ai-ea  will  be  more 
nnifdrni  than  could  be  olitained  with  a  flat  bottom 
Link. 

These  tanks,  which  are  alsd  of  reinfdrced  eon- 
cicle.  will  be  placed  with  their  upper  edges  S  ft,  11 
in.  alid\e  the  filter  wall  .-ind  will  lie  sn|ipdrle(l,  in 
p.iii.  liy  il.  The  reinaindcr  of  (heir  snp|idi'(  will  be 
gixi'ii  by  a  !•  in.  wall,  extending  down  to  the  fddtiiigs 


I^M 


('(i\s na  (  1  i(i\    Vii;u    or    I,\iiiuii    T.\nk 


III  the  grdiind  and  rdiniiiig.  with  the  tanks,  u  rec- 
tangular si  i-iict  lire.  22  I'l.  high.  :12  I'l.  11  in.  long  and 
ll.~)  ft.  II   in.  wide. 

The  sprinkling  tillers  will  be  built  in  two  units 
with  a  coxcred  Jiilie  gallery  between  (hem.  Ivich 
nni(  will  be  222  f(.  long  and  1  .'')7  ft.  wide,  fed  by  207 
noz/les,  ]ilaced  in  rows  12  I'l.  2  in.  a]iar(  wi(h  the 
no/./.les  spaced  a(  II  I'l.  ceiilers,  in  each  ruw.  Taybir, 
circnh'ir  s|iray  iKix.y.les  with  a  I  in.  (irillce  will  be 
iiseil.  The  ni.'iin  ilelixcry  pijies  in  the  pipe  gallery 
will  vary  in  size  from  20  in,  a(  the  si|ilions  to  8  in, 
al  the  exd'eme  lower  end.  lOxlending  outward,  at 
right  angles  to  these  mains  will  li(!  the  8  in.  and  (! 
in.  <'.  i.  1*.  laterals  with  2  1-2  in.  riser  pipes  feed- 
ing (he  individual  iKi/.zles.  These  laterals  will  b<> 
laid  ill  and  supdrled  by  the  filter  stone,  1  ft.  below 
the  surface. 

The  averagt!  depth  of  the  Alter  stone  will  be  10 
It.  varying  from  !)  ft.  (I  in.  at  the  outer  edges  to  10 
ft.  (I  ill,  adjacent  to  the  pipe  gallery.  The  stone 
used  will  be  crushed  limestone,  ranging  in  size  from 
I   in.  to  2  in. 

The  nnderdraingage  u.sed  in  the  sprinkling  Alters 
is  the  ridge-aml-valley  type;  of  construction,  overlaid 
with  \itri(ied  clay  brick.  The  floor  was  first  con- 
(Continue(3  on  Page  101) 
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Fifty-two  coinitie«  hi  Illinois  possess  iti-dihiciiig 
coal  mines.  More  tlian  two-thiifls  of  tlic  1100  mines 
are  operated  npon  small  scales  with  cheap  eijuip- 
ments  an<l  are  known  as  'wagon'  mines  hecanse  their 
outputs  are  hauled  away  in  highway  vehicles  for 
domestic  consumption  within  small  areas.  Such 
mines  are  operated  about  K^ia  days  in  the  year  with 


EiJSCTRic  Mine  Locomotive.     Moderx  Appuc.\tiox  of 
Power  to  He.wy  U.ndergrou.n-i)  H.\rr.A(;i-. 


an  average  werking-day  production  of  177  tons. 

In  contrast  with  such  little  mines  are  the  352 
so-called  'shipping'  mines,  with  railroad  facilities. 
These  are  worked  about  125  days  only  per  year  biit 
produce  an  average  of  1395  tons  per  workingday. 
The  pi'oduction  of  the  average  shipping  mine  is  thus 
nearly  eight  times  that  of  the  average  wagon  mine. 

Many  of  the  shipping  mines  are  of  as  low  ton- 
nage as  the  average  wagon  mine;  but,  on  the  other 
hand,  Illinois  claims  some  of  the  largest  coal  mines 
in  the  world,  if  mines  be  gaged  by  their  daily  acconi 
plishments.  One  mine  in  the  state  can  easily  pro 
duce  and  hoist  (!000  tons  in  one  S-hcur  working  day. 
The  greatest  output  for  a  year  by  any  single  Illinois 
mine  was  at  the  rate  of  5037  tons  per  working  day. 
Another  mine  was  a  close  competitor  with  a  daily 
average  of  541(1  tons.  There  are  35  mines  with  daily 
averages  for  a  year  of  more  than  3000  tons. 

Of  the  gross  output  of  all  the  mines  that  have 
railroad  service,  31  per  cent  is  absorbed  by  railroad 
companies  Avhile  exactly  twice  this  amount  is  shiji 
ped  to  distant  markets.  A.s  a  rough  average  it  is 
not  economical  to  ship  Illinois  coal  more  than  .")00 
miles  because  of  the  heavy  freiglit  rate. 

Comparatively  little  power  is  consumed  in  a 
wagon  mine.     Sometimes  in   drift  mines  the  onlv 


use  foi'  any  power  is  to  drive  a  fan  but  this  is  a 
small  item  that  is  handled  by  the  simplest  unit — 
often  second-hand — of  a  boiler  and  an  engine.  In 
the  small  mines  that  are  worked  through  shafts 
(often  shallow)  steam  operates  the  cheap  hoisting 
engines  in  addition  to  the  fans.  But  in  nearly  all 
of  these  wagon  mines  the  coal  is  mined  by  hand  and 
is  transported  underground  either  manually  (as  in 
tramming)  or  by  nmles.  A  small  amount  of  steam 
may  be  required  to  ])ump  water.  However,  we  may 
say  that  the  wagon  mine,  taken  as  a  type, — yes  and 
many  a  small  shipping  mine — has  a  power  problem 
that  is  most  simple,  the  power  itself  being  generated 
Iroiii  mined  material  that  is  screened  or  rejected 
from  the  gross  production  and  hence  is  ordinarily 
considered  simply  waste. 

From  such  simple  pi-o])oitions  the  i)ower  item 
in  coal  mining  varies  through  all  stages  of  scale  and 
comp](>.\ity  to  the  most  recent  mining  plants  at 
large  mines.  Steam  is  used  at  nearly  all  mines  for 
lioisting  but  electricity  has  replaced  it  in  nearly 
every  other  activity  about  the  Illinois  coal  mines. 
C^ompressed  air  became  popular  about  twenty  years 
ago  for  driving  machines  underground  whefe  steam 
could  not  be  used  but  it,  too.  has  been  superceded 
by  electricity. 

The  majority  of  (he  mines  of  the  state  are  what 
may  he  termed  mixed-power  mines,  i.e.,  they  use 
both  steam  and  electricity  for  their  underground 
mechanical    o]wrations.      It    is    difficult    to    obtain 
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lijillll'S  fci"  till'  rci;ili\('  c-oiisiiiiiiit  iuns  of  tjii-sc  Iwi' 
kinds  of  power  ;il  sucli  mines.  I"c\\-  (ipciiilors  of 
these  niiiies  li;ive  ev-eii  ronj;li  es|  imales  ;is  Id  wIkiI 
llieir  Viii-idiis  iniiiiiii;  ile|i;irl  iiieiils  oc  ;icli\ilies  are 
(•(istiiiL''. 

The  sreiiiii  (•(iiisiiiiieil  ;ir(inii(l  vn-.A  mines  is  al- 
ways locally  sieiieialecl.  The  elet  Iricily,  however, 
may  he  homemade  or  )Mii(liased — sometimes  Ixdh. 
The    lo<ally-geiiei'iited    eleelric    powei-    is.    of   eonrse. 


problem    ill    ilself  when    il    comes   lo  ilelermiiiiiifi'  its 
power  demands. 

To  promote  inxcsl  ijjal  ions  alonj;  (his  line  with 
Ihe  oiijecl  ol  enconra<;iiij;  heltci'inents  or  oconomics. 
the  writer  has  snop^sted  a  scheme  for  com)iiilin}; 
and  |iroralin>:  Ihe  power  coiisnm|)t  ions  al  ini.\ed 
power  mines.  Sjiace  will  not  he  taken  to  desci-ilx- 
(his  scheme.  However,  it  has  roceived  the  ajjproval 
of  all  coal  iiiinint;  olficials  to  whom  it  has  heen  siib- 


ilepeiideut  npou  steam  <.'eneralion   in  a   boiler  plant       milled,  ,is  il   has  pennitted  them,  foi-  the  (irst  time. 


which  may  be  simnltaneously 
snpi)lyinjr  not  only  the 
engines  (or  ini-hiiiesi  that 
drive  the  dyn;tnies  but  also 
Indslinji  engines,  air  com 
pfi'ssors,  piini])s  and  \arions 
other  machines.  At  sncli 
plants  the  segregation  of 
(lower  costs  for  the  different 
operations  is  oi)vioiisly  dif- 
ficult— in  fact,  impossible. 
Power  loads  for  all  dnties 
aronnd  a  coal  mine  tinctnate 
abrnptly  and  widely,  with  the 
single  exception  of  the  power 
demand  by  the  fans,  h^lows  of 
steam  to  hoisting  engines  and 
('om|iressors  are  mist  erratic 
and  immeasurable  by  any 
meters  thus  far  placed  upon 
the  market.  When  all  power 
is    home-made    its    gross    cost 

can  be  determined  easily  but  iberc  is  no  way  of 
knowing  the  <»tTicieniv  in  any  use  Iheri'of.  However, 
when  all  power  is  electricity  and  that  is  purchased, 
there  can  be  no  ignorance  of  its  cost  ligiires,  -Vi 
the  same  time,  every  oiieration  is  through  the  use  of 
motors  whose  power  consum[)1ions  are  easily  mea- 
surable. At  such  mines  accurate  data  on  the  respec- 
tive ( osts  of  the  several  mining  activities  may  be 
recorded. 

it  is  convenient  in  studying  coal-mining  |iower 
data  to  recognize  si.\  divisions  of  power  distribii 
tiou.  These  divisions  cover  cutting  (tiiiningi,  li.inl 
age,  hoisting,  ventilation,  pumiiing  and  miscellane 
ons.  Recent  ,studies  of  this  problem  indicate  that 
no  two  mines  are  alike  in  their  consumption  nor  in 
costs  of  jiower  foi  these  six  divisions.  .Mines  of 
about  the  same  capacity  prove  as  unlike  in  their 
power  distributions  as  mines  of  widely  dilVering 
capacities.  In  othei'  words,  there  seems  no  delinile 
relationship  between  tiie  demands  for  power  by  the 
several  activities  of  coal  mining  whereby  one  may 
say  ott'haud  that  any  specified  mixed-power  mine 
requires  a  certain  .imount  of  power  for  this  or  that 
purpose.      Each   niixed-jiower   coal   niitie   is    truly   a 


"/(  IS  an  inleresting  fact  that 
the  average  daily  cost  of  power  is 
/cs.s  at  mines  which  use  purchased 
electricity  exclusicely  than  al 
mines  which  use  home-made,  or 
so-called  generated'  electricity.  " 
This  fact  has  heen  disclosed  by  tht 
scheme  which  Prof.  Hos.km 
Worked  out.  and  in  this  article  hi 
explains  why-  Illinois  power  com- 
panies can  buy  coal,  develop 
power  from  it.  and  sell  the  power 
hack  to  the  coal  mining  companies 
cheaper  than  they  can  develop  it 
themselves. 


to  intelligently  s  e  <;  ]•  e  g  a  t  e 
their  |iower  costs  to  the  sev- 
eral bfiinclies  of  their  opera- 
tions. The  method  was  a|i 
plied  to  4(1  typical  Illinois 
mixed  power  mines  and  the 
(ignres  thus  determined  dis- 
1  losed  many  interesting  facts. 
The  average  daily  production 
of  these  mines  is  i'.dl'T  tons 
and  the  average  hoisting 
deidh  is  4(12  feet.  The  power 
cousiimed  in  the  mining  oper- 
ations averaged  S.L'^4  cents 
per  ton.  The  cost  was  ilistri 
billed  as  shown  in  the  table 
al  the  bottom  of  the  (lage. 
Another  grouping  covered  aO 
mines,  live  of  which  used 
electricity  exclusively  for  all 
I  lower  needs.  It  was  found 
that    the    consumptions    were 

as    follows:     Hoisting,    17,2%;   Ventilation,   L'2.2% ; 

I'nmping,   .").()',:    .Mining,   22,1%;   Haulage,   23.0%; 

.Miscellaneous,  10,.o%  :  Total,  100.0%. 

The  most    interesting  thing  about   these  average 

results   is   that    they  do   not    hold    true   for  a   single 

mine. 

Misiilbineoiis     uses     of     |iovver      include     tipple 

screening,  driving  of  eipii])meiit    in  blacksmith  and 

iar]ienler    sliojis,    illumination    and    heating.      This 

item   remains  loniii.iral  iv  ely  close  to   11   per  cent  for 

many  mines  Imt  very  often  other  items  vary  widely. 
Shallow     mines    are    often    the    wetter,    so    that 

while   their   hoisting   is    lighter,    pumping    is   heavier 

than   in  deep  mines. 

Hoisting  varies  all   the  way  from   1.4  jier  c(-nt  to 

."id.N  per  cent  :  ventilation  from  2.2  per  cent  to  <)1.!* 
(Coiitinupil  nn  I'a.ae  102) 

Hoisting    1..o(i2  cents  or  18.8  per  cent 

\"entilai  ion    l.itTll  cents  rr  2.S.!I  per  cent 

rinnping    O.tiS;!  cents  or     S.2  per  cent 

Cutting    l.SS!)  cents  or  22,8  per  cent 

Haulage 1,254  cents  or   l.^).l    per  cent 

.Miscellaneous    __().!»2f>   cents  or    11.2   per  cent 


Engineering  Open  House 


After  seven  Imhiis  of  inspe(tiuii  hy  seventeen 
Inindred  visitors,  the  hienninl  Open  House  of  the 
College  of  Engineering,  held  December  8th,  passed 
into  history;  the  engineers  again  went  into  retire 
ment  in  their  hannts  north  of  (Ireen  Street. 

What  did  Open  Honse  mean  to  the  visitors? 
Apparently  tlie  inipressioii.s  of  tlie  engineer  ;ind  the 
layman  were  at  a  wide  variance.  According  to  the 
latter,  if  the  articles  published  by  the  local  news- 
paj^ers  can  be  taken  as  a  fair  judge,  the  innumer- 
able dls])lays  of  the  Open  Honse  were  mystifying, 
astounding,  awe  inspiring  and  in  many  cases  hope- 
lessly beyond  comi)i'ehensiou.  In  some  places  over- 
all clad  individuals,  who  would  hardly  ai)])ear  to 
classify  under  the  genus  of  the  jiopularly  i)ictured 
"cani])us  snake,"  labored  with  tiu>  cruder  materials, 
while  at  other  points  more  collegiate  a])pearing  per- 
sons exhiliited  intricate  devices  callable  of  perform- 
ing highly  technical  duties. 

To  the  engineer  the  analysis  (,f  the  situatii  ii, 
coupled  with  some  statistics,  gave  an  entirely  ilif- 
ferent  meaning  to  the  Open  Honse.  It  showed,  in 
a  comparatively  small  area,  the  work  of  fifteen  four- 
year  cnrricnlums  in  nine  branches  of  engineering 
science.  Practically  the  whole  field  of  engineering 
was  being  demonstrated,  on  a  small  scale,  in  such 
a  way  that  a  comparative  study  of  the  various 
divisions  could  be  mad(*.  Engineering  from  the 
office  w(n'k  of  designing  to  the  shop  work  of  actual 
production,  was  s])read  out  for  in.sj)ection. 

It  is  doubtful  if  the  engineers,  themselves, 
realized  wliat  their  brother  engineers  of  other  lines 
were  accomplishing  or  capable  of  doing.  In  this 
connection  it  would  not  seem  out  of  place  to  review 
the  Open  House  briefly  by  touching  on  a  few  of  the 
high  spots  of  the  exhibition. 

The  first  arrow  pointed  the  way  into  the  Engi- 
neering Hall  to  the  portion  where  the  civils  hold 
sway.  The  exhibitional  part  of  their  numerous 
south  campus  excursions,  together  with  some  design 
problems  and  field  instruments  were  neatly  dis- 
played. Above  the  civils  the  architects  were  indus- 
triously "doing  their  stutf"  in  the  preparation  of 
Beaux  Arts  competition  work.  In  the  Ricker 
Library  many  interesting  and  valuable  architectural 
books  were  on  display. 

Down  out  of  Engineering  Hall  and  into  the  next 
building  gave  the  Physics  crowd  their  chance  at  the 
visitors.  The  quantity  and  quality  of  the  exhibits 
there  set   a    high   mai'k   for  the   other  dejiartments 


to  strive  for.  E\erything  fioiii  singing  tid)es.  high 
vacuum  inimps,  optometry  etpiipment,  to  the  busi- 
ness of  chasing  atoms  was  dis]ilayed.  By  the  time 
the  visitors  got  past  the  vcduble  demonstrators  and 
out  through  the  Physics  lalioratoi'v  shop  they  felt 
that  the  rest  of  the  tri]i  woiild  have  to  be  made 
Inn  riedly  if  they  were  1o  take  in  all  the  sights. 

Over  along'  I  lie  Honeyanl  the  miners  were  show- 
ing how  coal  and  met;il  mining  and  metallurgical 
])rocesses  should  be  carried  on.  Back  of  the  Mining 
lab  the  intricacies  of  the  ceramic  arts  were  set  out 
for  iusjiection.  Everything  from  brick  to  fine  china 
was  being  made,  just  to  show  the  versatility  of  the 
aspiring  ceramists.  The  Slate  Oeological  Siirvey 
and  the  Tnited  States  Bureau  of  Jlines  threw  open 
their  quarters  to  the  visitors,  for  their  first  ajijiear- 
ance  on  the  0](en  House  program. 

Down  another  long  flight  of  stairs  and  into  the 
Locomotive  Testing  laboratriry  brought  the  triji 
into  the  domain  of  the  railway  engineers,  still  a  non- 
union organization.  The  foresight  of  the  railway 
men  in  providing  a  i>icture  show,  where  the  weak- 
ening marchers  could  rest  in  preparation  C(.r  the 
otiier  half  of  the  trip,  should  be  commended.  The 
miners  comiileted  their  exhibits  on  the  second  door 
of  the  Transportation  Btiilding  with  pictures  ami 
models  of  mining  methods. 

The  jirogram  for  the  introducticm  of  the  incom- 
ing freshmen  to  the  field  of  engineering  was  shown 
by  the  general  engineering  drawing  department. 
A  fine  disyilay  of  drawings  made  by  students  in  the 
different  courses  showed  the  quality  of  the  student 
work  to  be  up  to  that  of  many  commercial  offices. 

The  trail  back  along  the  Boneyard  led  to  the 
Highway  and  Jleclianical  Engineering  laboratories. 
In  the  latter  the  e(iui]iment  that  has  been  installed 
since  the  last  Open  Hou.se,  two  years  ago,  was  in 
O]tiiation.  This  consisteil  of  an  Otto  Gas  Engine,  a 
Terry  turbo-generator  connected  with  an  Allis  t'hal- 
mers  direct  current  generator,  an  Ingers(dl  Sargent 
air  comiiressor  and  a  ^lurray  Corliss  engine.  The 
University  power  plant,  back  of  tlie  mechanicals' 
toys  was  also  receiving  callers. 

A  combined  traffic  C(q>.  guide  and  safety-first 
agent  skillfully  han<lled  the  throng  at  the  Short 
Line  crossing  and  sent  them  on  to  the  Eoundry.  At 
this  point  one  of  the  most  interesting  exhibits  of 
the  whole  display  started  to  take  shape — the  two 
cylinder  gas  engine  that  is  manufactured  by  the  stu- 
(Conliniipfl    on    Pase   100) 
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The  Manufacture  of  Diaspore  Into  Fire  Brick 


Hi.AKEsLEY  Bauron^  cer.c. 


The  plaut.  to  which  this  article  refere,  is  located 
uear  Danville,  lUiuois.  It  is  at  present  owned  by 
the  General  Refractories  Company:  but  was  former 
ly  one  of  the  American  Refractory  Company's 
plants,  which  company,  it  might  be  said,  deserves 
the  credit  for  successfully  investigatino;  and  using 
diaspore  as  a  highly  refractoiy  clay  in  the  manu- 
facture of  fire  brick. 

At  this  plant  are  nuinufactured  three  grades  of 
tire  brick,  luunely,  the  'American,'  "Arco"  and  'Arco- 
frax,  the  latter  being  the  highest  grade,  containing 
approximately  fifty  per  cent  alumina. 

The  materials  used  in  making  these  bricks  con- 
sist of  diaspore  and  clays  for  the  Arcofrax,  and 
hard  and  soft  flints  and  diasporite  for  the  lesser 
quality  brick.  The  most  refractory  clay,  however, 
is  the  diaspore.  Cp  to  a  few  years  ago  diaspore 
was  considered  a  foreign  substance,  as  sandstone, 
in  the  flint  deposits.  It  was  mined  out  and  used 
for  road  beds,  railroad  ballast  and  in  some  cases 
the  mines  were  abandoned  because  they  could  not 
market  the  so-called  sandy  or  rough  clay.  The 
sudden  realization  of  its  value  nearly  created  feuds 
between  several  companies,  as  each  attempted  to 
buy  up  the  few  deposits  that  were  then  known  to 
exist. 

Up  to  the  present  time  diaspore  is  found  only  in 
the  state  of  Missouri.  There  is  a  mineral  found  in 
considerable  quantities  in  Japan  which  is  very  sim- 
ilar. Bauzite,  analyzing  higher  than  Jlissouri  dia- 
spore although  also  usually  higher  in  iron,  is  plenti- 
ful in  France.  The  clay  fields  of  Missouri  are 
located  about  120  miles  west  of  St.  Louis,  along  the 
line  of  the  Rock  Island  railroad.  The  clay  fields 
gradually  spread  out  into  the  flint  deposits.  There 
are  hundreds  of  diaspore  pits  in  the  state  but  prob 
ably  a  majority  of  these  pits  are  too  small  to  he 
workable  or  contain  iron,  alkali  or  other  impurities, 
rendering  them  useless  for  refractory  purposes. 
However,  there  are  two  or  three  hundred  deposits 
containing  diaspore  that  have  been  located,  drilled 
and  are  supplying,  or  could  produce,  commercial 
diaspore.  In  addition  to  these  deposits  there  are 
thousands  of  white  flint  pits.  While  the  supply 
might  not  be  said  to  be  inexhaustible,  new  deposits 
of  sufficient  quantitj'  are  being  found  each  year  that 
will  provide  enough  for  a  great  many  years  to  come. 

Diaspore  is  readily  distinguished  in  the  field  by 
its  abrasive  effect  on  steel.  It  can  be  easily  told  by 
wetting  the  sample  .^lightly  and  rnbbinfr  tlie  back  of 


a  pocket  knife  over  it.  If  it  is  a  good  grade  of  dia- 
spore it  will  scratch  the  steel  in  the  knife,  showing 
a  black  streak  where  rubbed.  On  the  other  hand 
flint  or  hurley  clays  will  not  do  this.  This  abrasive 
property  of  diaspore  causes  the  wearing'  out  of  dry 
pans,  liners  and  other  metal  parts  much  faster  than 
the  ordinary  clays. 

The  average  pit  is  slightly  elliptical,  ranging 
from  100  feet  to  150  feet  in  length.  The  depth 
varies  from  a  few  feet  to  100  feet  as  a  maximum. 
The  average  size  is  probably  120  feet  in  diameter  by 
60  feet  in  depth.  The  <|uality  of  the  clay  does  not 
vary  noticeably  as  the  depth  of  the  pit  increases,  as 
some  diaspore  which  was  mined  at  a  depth  of  60 
or  70  feet  has  analysed  78  per  cent  alumina. 

The  usual  method  of  mining  is  by  the  stripping 
and  open  pit  process.  This  is  the  general  practice 
with  the  exception  of  one  mine  at  Belle,  Missouri, 
which  is  operated  by  sinking  a  shaft  and  tunnel- 
ing under  the  deposit.  However,  this  method  was 
not  particularly  profitable  to  the  operator.  The 
majority  are  in  close  proximity  to  the  railroad,  a 
few  being  tw^elve  or  fifteen  miles  away.  In  such 
cases  the  best  grade  of  clay,  especially  the  surface 
boulders  which  have  Iteen  washed  free  from  foreign 
materials,  are  hauled  by  truck  to  the  railroad.  Little 
delay  is  caused  in  shipping  and  very  rarely  does  the 
demand  at  the  plant  exceed  the  output  at  the  mines. 
It  may  seem  strange  that  the  plant  is  located  so 
far  from  the  source  of  raw  material,  but  when 
placed  where  it  is.  the  ]iroximity  to  the  market  was 
undoubtedly  carefiilly  considered.  In  this  case,  as 
is  often  true,  it  was  cheaper  to  ship  raw  material 
this  distance  than  the  finished  product  the  same 
number  of  miles. 

The  equipment  and  methods  of  manufacture  at 
this  pliint  are  up  to  modern  standards.  The  plant 
is  supplied  by  three  railroads,  the  Big  Four,  C.  and 
E.  I.  and  Wabash  giving  sufficient  transportation 
facilities  for  the  handling  of  all  incoming  raw 
materials ;  and  also  making  possible  a  routing  of 
shipments  to  any  destination.  An  elevated  track, 
running  back  to  the  crusher  pit,  expeditates  the  un- 
loading of  clays.  Enough  space  has  been  provided 
for  clay  storage,  there  being  eight  large  concrete 
bins  inside  the  factory  and  a  broad  expanse  of  con- 
crete flooring  out-of-doors  to  afford  space  for  the 
weathering  and  ageing  of  clays.  The  preparation 
equipment  consists  of:  one  dry  pan,  one  dry  press 
of  twenty  thousand  nine  inch  brick  per  day  capacity, 


7S                                                                             THK    TECHNOCiRAPlI  Juiuiari/.  rji) 

;iii(l   ihicc  Wi-\    |p.ins   I'm-  tempering  the  luiiid   inoiihl-  silicn    ln-ick.      The    elVect    nl'    lliis    ]i(ixiiig    fissures    .-i 

ill!; cl.-iy,      Tlic  )il;iiit  has  ;i  capacity  I'or  liaml  iiiduld-  ijoimI    liiafi    witii    iiiiirdriii    Iciiiiicratnre    I  liii)ii<;li(iiil 

('<!  shapes  e(|iiival('iit  t(^  .several  tliousaiul  brick  ]ier  tiie  kiln,  tliii.s  rediiciii.ii'  Hie  shrinkage  and  giving  an 

day.     An  oxerjiead  disti-ihni  ion  system  I'or  the  hanil-  e(|ual   hnrn  to  all  sides  of  llie  i)iece.     Tn  1liis  lype 

ling  oi'   llie  tempered   chiy  i'roni   Hie  \ve(    pans  to  tlie  of  kiln   setting,  however.   Ilie  good   dralt  slimiiiales 

liand  nioiiidiMS  is  in  use.     itetal  lined  drop  bottom  a    rajiid   rise  in   teni)iera1  lire,   wliich   is   very  ajd    to 

carts  are  lianled  by  an  (d(^ctric  motor  and  calde  from  drive  moistnre  from  the  brick  so  fast  that  they  will 

the    wet    pans    to    above    the    iiioiilders"    tables    and  crack.      Sliiw    (iriiig.    with    the   doors    left    nnchoked 

dropped  ^^•here  needeil.  for  4.S    honrs   or   more,    is   often   necessaiT    to   stoji 

The   driers   are   .supplied    almost   entirely   by   an  ^'"'^-     1"  ^''^<'''-  ""'  "'"'■  '"'■"'  '"-''''^  <'"^  ^'K'''   '^"'^ 

nndergronnd    waste    heat    system    from    the   burned  ""■"""!   '^^   '"   "^'''  -'i^'"-  '"'  '■^''"  '""•"   '"  •'"   f"'"*'^ 

uir  kilns.     In  cas..s  of  an  em.M-enev.  when  the  kiln  "''  ^1"'  ''i-'^'l-    ^'''"'^  ='l^"  provides  a   strong  coiistrnc- 

bnrning  is  irrc'-nlar.  an  anxilliarv  furnac  is  nse.l.  '''»"  ii<'<'essary  to  prevent   heaving  or  falling  of  the 

The  smaller  sh.-i|ies  and   dry  i.ress  brick  are  dried  '"i"''^  '1'"'"^  lh<.  bnrniiig. 

ill     this     maniiei-     while    llie    larger     hand     moulded  I»iaspiirc  iiKidiices  a  dense  hea\y  briek   that    will 

shapes  are  more  slowly  dried  (  ii  the  hoi  lioor.     This  ikiI  stand  Hiermal  shock.     It  has  a  tendency  to  sjiall 

Hoor  is  above   the  drier   tniinels:  so  the  ]iieces  laid  badly,   small   ])ieces   break   oil'   when   subjected   to   a 

out   to  dry  get   the  benelit   iif  the  heat    i-adiated   from  ^:iidd(ii     change    in    teni]i(  raliire.       If    iiol     properly 

drier  tnnnels   as   well   as   hid    air  -from    pijies   over-  mannfaclnred  diasjiore  brick  have  .-i  tendency  In  fail 

h(>ad.     Such  careful   inelhods  are  necessary  in   ban-  in   the  load   test    at    a   liigh   heal,  however,  this  can 

dling  laig<'  pieces  to  prevent  cracking  and  \\ar|iiiig.  be  remedied  iiy  jirodncing  a  dense  brick  containing 

wliicli  is  canse<l  by  Iihi  rajiid  drying.  a   high  percentage  nf  thoroughly  calcined   material. 

On    the    vani    .ire    eleven    ihirtv-two    foot    d.,wn  ^"    ''"'^   '"■'■>'    l'""'"l    H''-'*    ""'   vesistance   to   spalling 

dr.ift      kilns,     .n,-,l      lired.        Temperatures     ranging  "'creases     as     the     alumina     .-entent     of     the     ware 

.■iroiind     L'TtHI    degrees     t\ili  i-eiiliei  I     are    obtained     in  increases. 

these    kilns    when     cilciniiig    diaspore.       Snlt'icienl  The  greatest    featnri'  of  the  dias]iore  brick  is  its 

s|)a<-e    has    been    pio\  ided    around    the    kilns    giving  refractoriness.       ll     will    stand    .■!.'')0()    degrees    before 

plenty  of  room   to  ))ile  coal;  and   the  usual    neat   a]i  starting  to  fuse.     The  lnwesl   coiiinierci.il   grade,  the 

]ieaiaiice  of  the  yard   iiresents  an   eiitiiely   ilitfereiil  ■Aineiicaii  "    fuses   at    I'.dOO   degre(  s.      The   density   of 

spectacle  1  hail    the  average  brick   plant.  lliese    brick,    however,    make    them    ^ood    conductors 

of  heat   and  when  used  in  oil   binning  and  high  heat 
furnaces   the   loss   of   heat    bv    radiation    has    to   be 


A  storage  shed,  o\cr  four  hundred   feet   long,  can 
hobl    apiiroxiinatel\-    three    milliiiu    nine    inch    brick. 
The    ontg.iing    .shipments    are    loaded    at    the    shed,  gnarded  against  by  careful   insulation, 
either  from   the  stock  on  hand,  or  directly  fi-olii  the  As  diaspore  is  a  neiilial   inaleri;il   it    may  lie  sub- 
kilns.     The  maximum  slii|iping  capacity   is  feu  cars  stituteil  for  clirome  as  a  neutral  agent  belwceii  silica 
at  a  time;  shi]imeiits.  however,  nsually  being  made  mid  magnesia.     Hnaspore  can  be  used   in  nearly  any 
at  the  rate  of  three  or  four  cars  ])er  day.  '.v]ie  of  high  heat    furnace  noi   subjected  to  extreme 

In  the  maiinfacture  of  diaspore  brick  one  of  llie  lemperatiire  changes,  however,  under  reducing  con- 
great  dilficnlties  is  to  decrease  the  shrinkage  in  dit  ions  they  are  a]it  to  fuse  at  a  iiiucli  lower  teiii|)er- 
dryiiig  and  bnrniiig.  This  is  accomiilislied  by  calcin-  atnre  than  in  an  oxidizing  atmosiihere. 
lug  from  .".((  to  7.->  ]ier  cent  of  the  mixture  at  cone  _\  demaml  for  such  brick  seemed  to  be  general 
18  or  I'O,  about  I'TOO  degrees  Fahrenheit.  Another  .,j,  .,  „].f>a|  uiany  coniiianies  found  thai  in  lh<-m  Ihey 
ditl'icnlty  experienced  is  in  obtaining  a  good  bond  in  i,.,,]  „■),.,(  \\^^,y  ii..,,]  |,„,g  been  looking  for.  They  are 
ihe  dry  in-ess  brick.  The  wel  ]iaii  treatment  and  ||,,\v  being  used  in  boiler  settings,  oil  binning 
ageing  before  |ii('ssiiig  largely  overcomes  this.  It  luriiaces.  lining  lead  smelters,  sjiecial  high  temper- 
was  found  that  the  mould  liners  are  short  lived  iiiure  electric  furnaces,  electric  furnace  roofs  and 
under  the  abrasi\<.  action  of  diaspore  and  they  had  i-otMi-y  kilns  that  are  subjected  to  high  teiii|.era tnres. 
to  be  tempeicd  to  a  maximiim  in  their  manufacture  Several  lead  coniiianies,  a  \i'\\  big  power  users  and 
in  order  to  liobi  up  under  Ihe  strain.  (hdomite  burners  have  used  the  diasiiore  brick  siic- 

In  burning  the  hand  moulded   '.Vri  ofrax'  sliajies  cessfiilly.     The  fact  that  these  companies  are  satis- 

it   has  been  found  that  a  too  sudden  rise  in  tempera  lied   with   this  type  of  lire  brick  has  led  se\'era  I   well 

ture  caused  checking,  or  too  much  concentration  of  known  refractories  manufacturers  siudi  as  LaClede- 

heat    would    iirodnce   a    slightly   ditl'ereiil    shrinkage  Christy,   E\ans  Howard,   HarbisoiiAValker,   T'arker- 

or  warjiiiig  of   the  brick.    To  ciil    down    these  losses  Kussell  and  .\.  1'.  <!ieeii,  to  ex|)eriiiienl   in  the  iiiaii 

the   high    grade   shajies   are   boxed    in    the   kiln    «itli  nfacliire  id'  dias]Hiie  brick   and    furnace  sha]ies. 


The  Sandslinger  Molding  Machine 

W.  G.  RoESCH,  m.e.,  "25 
This  arlidr  iras  schcfrd  pom  the  papers  required  hy  Pi  Tun  Stigma  uj   its  pledges. — Eimtok 


AVhtuevtr  an  experienced  niolder  wishes  to  vain 
a  deep  paitinji',  or  poclcet,  in  a  ditlicult  pattern,  lie 
throws  handt'uls  of  compressed  sand  into  the  place ; 
it  needs  no  fnrllier  ranuuin}.^  This  primiple  has 
been  applied  in  a  type  of  molding  machine  known 
as  the  Sandslinger.  The  machine  is  not  only  used 
ill  ramming  dirt'icnlt  pockets  Imt  is  used  to  ra)ii 
every  part  of  the  mohi.     The  size  or  shape  of  the 


The  first  machine  built  was  made  entirely  of 
wood.  Since  its  construction,  a  great  deal  of  c.\[)eri- 
mental  work  has  been  done  with  the  result  that  the 
latest  types  of  Sandslingers  embody  in  their  design 
a  number  of  ideas  based  on  experience  in  the  use 
of  the  machine.  The  types  now  manufactured, 
which  are  all  evolnlions  of  the  tirst  stationary  one, 
are  tlie  stationary,  tractor,  portable,  and  loconKjtive. 


1 


«fe^8^ 


Fro.  1.     Statioxakv  Tyi'k  of  Sandsli>-(if.u 


pattern  which  is  being  used  has  no  eti'ect  u!i  the 
efficiency  of  the  machine  as  its  unusual,  j'et  simple 
method  of  ramming  eliminates  all  such  limitations. 
The  underlying  idea  in  the  design  of  aluuist 
every  type  of  molding  machine  is  to  perfoini  tlie 
ramming  operation.  The  reason  is  that  on  an  aver- 
age of  fifty  percent  of  the  labor  of  molding'  lies  in 
the  ramming.  The  inventors  of  the  Sandslinger, 
Messrs.  Beardsley  and  Piper,  also  designed  their 
machine  to  iierform  this  operation,  but  instead  of 
following  any  precedent  in  the  field  of  machine 
design,  they  based  their  ett'orts  on  the  practical  ex- 
perience which  they  had  had,  and  as  a  result  em- 
bodied the  slinging  principle  of  ramming  in  tlicir 
machine. 


The  essential  parts  of  the  Sandslinger  consist 
of  a  suitable  mechanism  for  handling  the  sand, 
which  will  discharge  it  into  an  inclined  chute  lead- 
ing to  the  sandthrowing  head.  This  ramming  head, 
or  impeller  head  as  it  is  called,  is  mounted  on  a 
double  jointed  arm  which  may  be  swung  into  any 
position  over  the  mold  that  is  being  made. 

The  impeller  head  is  really  the  heart  of  the 
machine.  It  is  the  means  by  which  the  sand  is 
thrown  into  the  flask.  The  ramming  head  may  be 
turned  to  different  positions  so  that  the  sand  can 
Ije  thrown  into  the  flask  at  varying  angles  from  the. 
vertical.  The  head  consists  of  a  cast-iron  drnm  on 
which  is  cast  a  set  of  brackets.  The  drum  is  keyed 
to  (he  drive  shaft  oPau  electric  motor.    The  impeller 
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blade  itself  is  liolted  to  tlie  bracliets  on  the  dnmi 
and  is  made  detachable  so  that  it  can  be  removed 
when  necessary.  Wlien  in  use  the  sandthrowing 
head  is  enclosed  in  a  combination  cast-iron  and 
sheet-iron  hood.  The  .sand  enters  tlie  top  of  the 
head  and  is  carried  around  to  the  bottom  by  the 
impeller,  which  rotates  at  a  high  speed,  and  is 
ejected  violently  into  the  flask.  The  impeller  head 
not  only  throws  the  sand  but  also  compresses  it 
into  wads  preparatory  to  throwing  it.  just  as  a 
molder  would  do. 

The  inijieller  speed  ean  be  varied  from  twelve  to 


two  racks.  AA'here  a  foundry  is  of  considerable 
lengtli  the  tractor  goes  in  one  direction  one  day  and 
l)ack  tlie  next,  leaving  in  its  wake  each  time  a  line 
(if  finished  molds.  This  does  not  mean,  of  course, 
that  the  Sandsliuger  does  any  stripping  operation. 
It  does  not.  Its  sole  function  is  to  perform  the  raiii 
ming  operation,  but  due  to  its  adaptability  it  can 
be  used  in  conjunction  with  strippers  with  great 
success  and  effectiveness. 

If  sufficient  flask  and  pattern  equipment  is  pro 
vided  and  arrangements  made  so  that  the  machine 
can  work  steadily,  it  is  capable  of  delivering  from 


Fig. 


PoBT.MiLK  Type   of   Samisi.inglb   Moi.di.no   L.\rge   C.\sti>gs 


eighteen  hundred  revolutions  per  minute  as  desired. 
The  variance  in  speed  produces  also  a  variance  in 
the  density  of  the  sand  rammed  in  the  mold.  This 
is  evident  from  the  fact  that  the  greater  the  speed 
of  the  ini]»eller.  the  greater  will  be  the  force  with 
whicli  the  sand  is  thrown  into  the  flask.  Therefore 
if  it  is  desired  to  ram  hard  or  very  dense,  the  head 
should  be  moved  faster  over  that  part  of  the  mold. 
If  it  is  desired  to  ram  soft  or  less  dense,  the  head 
is  moved  slower  over  that  part  of  the  mold. 

Tile  tractor  and  locomotive  ty])es  have  self- 
motive  power.  The  tractor  is  mounted  on  spur 
wheels  which  mesh  with  two  racks  that  extend  the 
length  of  the  floor  over  which  the  machine  is  run. 
It  is  by  this  means  that  the  tractor  is  prevented 
from  slipping  as  it  works  its  way  into  the  heaps  of 
sand  which  are  arranged  in  windrows  between  the 


seven  tti  ten  cubic  feet  of  sand  per  minute  to  the 
flasks,  depending  of  course,  upon  the  speed  of  the 
impeller  blade.  8ince  the  time  of  ramming  a  mold, 
at  a  given  speed  and  therefore  at  a  given  density, 
depends  on  the  capacity  of  the  flask,  production 
from  a  Sand.slinger  is  very  easily  figured  providing 
the  percent  of  efficiency  of  the  transporting  facil- 
ities is  known.  The  impeller  speed  which  is  neces- 
sary to  obtain  the  correct  density  for  gray-iron  is 
from  1200  to  1400  revolutions  per  minute.  For 
steel  castings  it  is  1800  r.p.m. 

A  veiy  common  job  which  the  sandsliuger  is 
producing  is  the  molds  for  automobile  engine  cast- 
ings. One  tractor  type  of  Sandsliuger  with  four- 
teen men — five  to  make  molds,  eight  to  do  the  coring 
and  one  man  to  clamp  and  build  the  runner  boxes 
(Continued  on  Page  00) 


A  New  Waterworks  for  Lewiston,  Idaho 


L.  (t.  Straub,  c.e.,  '2'd 
Ih-advatc  Student 

PaKT  I OON'SIDKUATIUNS    lO  SI  KK  I  N(.    I  Nld    I'l  1  K    Dl'SICN    IIFI'llh    W'ATKIt  \\  (  Hi  K.' 


Till'  iit'w  waterworks  plant  which  lias  been  plan 
ned  aud  is  being  built  lor  the  City  of  Lewistou, 
Idaho,  has  presented  unnsual  structural  desijjn 
features  as  well  as  the  problems  encountered  in  the 
design  of  a  complete  waterworks. 

Lewiston's  first  waterworks  plant,  installed  in 
1891,  was  privately  owned.  It  consisted  of  a  steam 
pumping  plant  taking  water  from  the  Clearwater 
River — a  stream  passing  through  the  city — and 
pumping  it  into  mains  aud  the  existing  low  reser- 
voir. The  distribution  system  served  only  the 
present  business  district  and  residence  section  in 
the  valley.  In  1902  the  City  of  Lewiston  purchased 
the  plant  and  in  the  following  year  made  a  sub- 
stantial enlargement  to  the  system  by  additional 
(lumping'  equipment,  the  construction  of  the  present 
reservoir,  and  the  extension  of  the  distribution  sys- 
tem to  serve  the  residence  district  on  the  higher 
elevation. 

Practically  all  of  the  mains  laid  at  this  time 
were  machine  banded  wood  pipe.  From  time  to 
time  more  mains  were  laid  as  needed  or  funds  were 
available  for  such  extensions.  Electrically  driven 
pumps  were  installed  and  other  additions  and 
changes  were  made  at  the  pumping  station. 

The  pre.sent  supply  is  taken  from  the  Clearwater 
River  through  two  twenty-four  inch  intake  lines 
which  extend  into  the  main  channel  of  the  river. 
The  water  flows  by  gravity  into  a  small  .settling 
basin  and  then  to  a  pump  suction  well.  Chlorine 
gas  for  sterilization  is  applied  in  the  suction  well. 
The  water  is  then  pumped  to  the  low  and  high  pres- 
sure systems. 

On  account  of  the  lower  power  rate  during  the 
night,  an  attempt  is  made  to  do  all  necessary  pump- 
ing from  9  o'clock  P.  M.  to  7  o'clock  A.  M.  How 
ever,  the  capacity  of  the  reservoirs  is  not  large 
enough  to  supply  their  respective  districts  for  the 
remaining  14  hours  of  the  day  during  the  summer 
months,  so  it  is  necessary  to  pump  during  the  day. 

Each  reservoir  has  a  capacity  of  approximately 
1,000,000  gallons.  The  lower  reservoir  is  108  ft.  in 
diameter  with  a  water  capacity  depth  of  14  ft..  It 
was  huill  witli  lirick  walls,  Imt  on  :icc(iiiiil  ol'  Ical;- 
age  was  later  lined  with  concrete.  The  high  reser 
voir  is  109  ft.  in  diameter  and  14  ft.  deep,  of  mas- 
onry and  concrete  construction.  The  difterence  in 
elevation  of  the  two  reservoirs  is  115  ft. 

The    distribution     system,     including     lines    to 


reservoirs  consists  of  a])proximately  ;?1  miles  of 
steel  aud  wood  pipe,  ranging  from  two  to  sixteen 
inches  iti  diametei'.  The  high  system  is  connected 
to  the  low  system  in  three  places,  so  that  by  o]ieninp 
a  gate  valve  the  higher  system  may  be  thrown  into 
the  downtown  or  lower  system.  All  wood  pipes  ai'c 
now  being  replaced  by  cast  iron. 

Using  6700  as  an  estimate  of  the  population, 
which  is  about  125  more  than  the  TJ.  S.  Census 
report  for  1920,  the  average  consumption  per  capita 
per  day  anuMints  to  275  gallons.  This  is  very  high 
for  a  city  with  practically  all  services  metered  in 
comparison  with  the  statistics  of  other  western 
cities  having  similar  physical  and  climatic  condi- 
tions. The  stiperintendent  of  the  water  and  sewer 
department  estimates  that  of  the  tot.al  amount  of 
water  consumed  3fi  per  cent  is  for  free  municipal 
use,  i:^  per  cent  lost  by  leakage,  35  per  cent  sold 
by  meters  and  Ifi  per  cent  sold  by  fixed  rate.  Direct 
revenue  is  obtained  on  only  51  per  cent  of  the  total 
pumpage. 

Records  show  that  the  maximum  consumption 
for  one  day  in  the  past  has  been  approximately 
4,000,00  gallons,  or  (>00  gallons  per  capita.  During 
the  period  of  24  hours  of  the  maximum  daily  con- 
sumption, the  rate  of  consumption  will  be  at  least 
50  pei'  cent  higher  for  a  few  hours. 

Basefi  on  an  increase  in  po|>nlation  of  fi.OOO  in 
the  next  twenty  years,  or  a  total  population  of  about 
12,500,  reservoirs  are  being  built  to  provide  ample 
storage  capacity  to  furnish  tlie  excess  maximum 
rate  of  consumption  over  the  average  rate  of  pump- 
age,  and  also  to  have  a  reserve  for  the  excess  rate 
for  fire  demands  and  to  supjily  the  demand  for 
short  power  interruptions. 

The  new  low  reservoir  was  designed  to  have  a 
capacity  of  4.000,000  gallons.  It  will  be  octagonal 
in  plan  to  conform  with  the  shape  and  contour  of 
the  site  which  was  purchased  by  the  city.  It  will  be 
lioated  directly  with  the  existing  low  reservoir. 
This  combination  will  give  a  storage  capacity  of 
5,000,000  gallons  in  the  low  level  .system. 

Til  the  high  system  a  reservoir  of  3,600,000  gal- 
lons capacity  is  being  added.  As  the  water  level 
in  the  new  high  reservoir  will  be  21  ft.  above  the 
water  level  in  the  existing  high  reservoir  it  was 
found  necessary  to  i)lace  a  float  valve  in  the  pipe 
connecting    tlic    two    I'cservoirs    to    keep    the   water 
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levels  adjusted  [ji'upeil;.  ,iiiil  avoid  dveriluw  in  I  lie 
existing  reservoir. 

There  were  a  number  of  sources  of  water  supply 
for  the  City  of  Lewiston  suggested  as  feasible  or 
possil)le  for  a  new  supply.  The  three  main  sources 
considered  may  be  cla.ssified  as  gravity,  wells,  and 
Clearwater  Kiver.  After  a  number  of  surveys  and 
investigations  were  made,  and  first  cost,  cost  of  up- 
keep and  the  qualitj'  were  jointly  considered  it  was 
decided  to  use  water  from  the  Clearwater  Eiver. 

All  gravity  supplies  were  fouud  prohibitive  be- 


system  with  the  necessary  couuecting  pipe  line,  the 
yield  of  the  well  and  consequently  the  number  of 
wells  required.  Most  of  the  well  projects  considered 
were  of  high  first  cost.  Operation  and  mainten- 
ance costs  for  a  deep  well  system  of  pumps  is  usual- 
ly high,  and  where  wells  are  scattered  they  are  more 
or  less  unwieldy  to  operate.  Deep  well  pumps  are 
of  comparatively  short  life,  with  rapid  loss  in  effici- 
ency on  the  centrifugal  type  due  to  impeller  wear, 
or  by  slippage  in  valves  in  the  reciprocating'  type. 
Clearwater    River   was    clioseu    because   it   fur- 


2  htoMe  Pipes  extending 
100  ft  into  River 


Plax  of  Pi  RiFirATiox  Plant  Axn  Pimpixg  Statiox 


cause  first  costs  of  construction  exceeded  the  bond- 
ing limit  of  tlie  city,  and  the  quality  of  most  of  the 
sources  considered  would  be  doubtful  without  treat 
ment.  Tumpiug  costs  would  have  been  eliminated, 
but  fixed  charges  of  interest  on  investment  and 
depreciation  charges  on  a  larger  plant  would  moi-e 
than  ofl'set  power  and  labor  costs.  Condemnation 
proceedings,  local  water  rights  and  questions  of 
intei'state  water  rights  would  have  been  involved 
in  practically  all  gravity  supply  projects. 

The  possibility  of  an  ample  supply  from  wells  or 
infiltration  galleries  seemed  more  or  less  doubtful 
with  the  infoinuition  at  hand.  Water  from  shallow 
wells  is  liable  to  pollution  unless  wells  are  care- 
fully located,  curbed  and  protected.  The  well  water 
is  of  moderate  hardness  and  much  harder  than  the 
Clearwater  Itiver  water.  The  construction  costs  are 
more  or  less  indeterminate  as  the  costs  depend  upon 
the  location  of  the  wells,  the  distance  from  present 


nislied  a  supply  that  is  ample  for  all  present  and 
possible  future  growth  and  needs,  and  because  for  a 
relatively  small  first  cost  a  filtration  plant  could  be 
constructed  that,  at  a  small  additional  operation 
citst,  will  deliver  as  wholesome  and  pure  a  water 
for  domestic  u.se  as  any  underground  supply.  The 
river  water  is  much  softer  and  better  for  industrial 
purposes  than  the  average  well  .supply. 

The  purification  plant  is  of  the  standard  gravity 
mechanical  filter  type,  consisting  of  chemical  mix- 
ing chambers,  .sedimentation  basins,  filter  basins 
and  storage  reservoir  for  filtered  water.  River 
water  will  flow  tlirough  the  existing  intake  lines 
into  the  basins  or  pump  suction  chamber.  Low  lift 
motor-driven  centrifugal  pumps,  drawing  from  this 
cJuimber,  will  disclinrge  the  water  into  the  mixing' 
chamber  where  it  will  receive  a  small  amount  of 
coagiilating  chemical,  either  sulfate  of  alumina 
or  sulphate  of  iron.     Tlic  coagulant  combing  with 
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llic    <'iilciinii    liic;irliiiii:i  Ic    of    the    walci,    |ii-ii(hicfs    ;i  \\':ili'r  risiiis;  (liriiiiuli   llic  i;ia\('l  ;ilicl   s;iiiii  al   :i   lii;;li 

(■li('iui(';il    rcaclidii    .•iml    .-iii    insdliihli'    while    Hoc    or  M'ldcily     ;i1)<puI    T  to  S  limes  llie  lillei-iiifi  r:i(e      will 

li vftrnle  is  IoiiikmI.  lil'l    ihc  smikI    iiili'  m    semi  siisiiciisioii   niid   will    \v;isli 

Tlie  walci-  llieii  ciilel-s  the  selljiii'^  li:isiiis.  wliei-e  llie  j,'.iniiis  ;Ml(l   eiiiTV  oil'  ;ill    dii-l.      The   WMsli   waler 

llie   veleeily   nl'   Ihiw    is    icduceil    In  ail   aliiKisl   ipiies  (iverllows    iiilii    llnmes    leadiiip'    In    iIk'    scwel'    drain 

cent  slate  and  the  reaihcry  while  (lot- is  jirocipilaled.  pipe,      It    reipiirc^s  (inly  ali<ml    S   Id    10   minutes  for 

In   tlie  settliiiii  action    the  niinnte   ]iar1icles  ol'   llo(  wasliini;  and    Ihc  unit    is   ready   for   lillcrinfi'  action 

jiather   toiicther   into   l.irt;t'r  ]iarlicles.   which   alisorh  a^aiii. 

practically    all    of    the    suspended    matter    causing;-  The  lillers  are  ;iiiaraiitee(l  ))y  the  maniiract  nrcr. 

liirliidity     ami     color.       This     setllinj;'    action     will  to   prodnci-  a    water  tree  fi'diii  color,   tuihidity  and 

renioNe  troni  7.")  to  ,S(I  pei'  eeiit  (  t  the  tiirliidity.  and  material     in    suspension,    ami    to    remove    at     least 

a   similar  |ierceiitaye  ot  the  liacteria   in  suspension.  ninety  se\en    jier    ceni    ot    the    bacteria.      Less    than 

After    i)assiii!>'    thron^h    the    settling    hasins.    the  three  jier  cent    of  the   lillered   water  is   icMpiii'cd   for 

water   is   <'ollected    liy   a    skimminji   weir  and    passes  washiin;.      All    \al\'es   coiil  rolling;'   settled    water,    lil- 

thronuh  a  concrete  llnnie  to  sand  lilter  heds,  tered    water,    w.ash    water,    sewer    di'ains,    idc..    are 

The  tiller  liasins  are  of  (•(.•ncrete  and  contain  the  hydranlic.illy  o|ieraled.  Iieinji'  operated  ami  con- 
strainers  and  manifold  pipe  collecting  system  on  trolled  fi'om  a  central  operalint;  talile.  so  located 
the  liotiom.  Around  and  aliove  this  collectinf;  sys  that  the  operatoT-  can  see  the  washing  and  .action  of 
tem  is  ajiiiroxiinately  lifteen  inch<>s  of  washeil  and  the  tiltei'  when  nianiinilalin.L;  the  vahcs. 
gvadeil  gravel  snpporting  a  bed  of  nniformly  gr.aded  Liipiid  chlorine  is  applied  to  ihe  tillered  water 
sand  a]i]iro.\imately  thirty  inches  deep.  Water  to  destroy  any  lemaining  bacteria  .ind  rninish  an 
enters  the  filter  basin  through  a  series  (d'  flunies  on  additional  factor  of  s.ilety, 

top  of  Ihe  sand   and   passes  down  through  the  sand  \\',iter    will    be    dinwn    Irnm    the    lillered    water 

aud    gravel    into    Ihe   straiu(>r    and    Cfdiectiug'   [lipe  reservoirs  .and   disl  ribiit  inn   systems   by   the   ]iresent 

sysleni.  which  delivers  it  to  the  littered  water  reser  |Miin]iing  ei|nipni(nt , 

voir.     -V   small   aimnint  of  coagulant   Hoc  remaining  The  seiiling  b.isins  were  designed  as   two   niiils 

in  the  water  is  carrieil  on  the  (liter  bods  and  collects  in  order  thai  one  may  lie  cut  not   for  cleaning  while 

on  the  lop  of  the  sand  bed  forming  a  gelatinous  mat  the   oilier    remains    in    nper.i  i  ion.      The    tiller    plant 

which  furnishes  the  real  filtering  medium  and  action  will   be  divided   into   loiii    iinils.     .Ml   mi,\ing  cli.im 

tif  the  filter.  hers,    settling    basins,    lilter    liasins    and    the    clear 

The  ma.ximum  pei-missible  rate  of  liltration  is  ap-  water   storage    res(M\dir    are    being    cnnstrncted    of 

pro.xinnitely  two  gallons  a  mintite  per  .square  foot  reinforced  conci'etc. 

area  of  sand  bed.     The  etl'luent  pipe  of  the  lilter  is  The  superstructure  consists  of  the  chemical  con- 

e(pii])pcd  Willi   .1   device?  which  controls  the  rate  of  Iml   house  or  head  house,  main  olfice  ;iud   llie  tiller 

tiltiation.  house.      The   head   house   will    contain   the   chemical 

After  a  certain   period  of  run  the  accumulation  storage  rooms,  chemic.il  fee<l  ni.uhines.  wash  w.iter 

of  dirt  on  the  filter  becomes  so  heavy  that  the  filter  tank.   aii<l    he.iting  ]ilaiit.     The    lilter  building  will 

liecomes  •'t-logged"  and   reepiires  a  greater  head   to  house  the  |iipe  gallery  operating  \alves  and   tables 

force  the  watei-  through  at  the  jirescrilied  rate.     The  and  n|ieiaiiiig  Ih.in   of  ilie  lillers. 

tiller  then  reepiires  washing.     The  method  of  wash-  Kesigns    for    this    plant    were    made    under    the 

ing  is  the  reverse  of  the   liliei-ing  action.     Influent  direction    of    Burns    iS;    McDonnel.    consulting   eiigi 

water  from  the  settling  b.asins  is  shut  otf  and  clear  iiecrs.  of  K.ansas  (  i(y,  .Missouri.     ( 'oust  rnclion  was 

water  is  forced  ii]iward  Ihroii^^h  the  stra  iiier  system.  begun   in  <)etober,    l!iL':t. 


THE  NEW  BOSS 


Tlie  new  Imss  we  scit  wus  a  wiiite-cdllaretl  i;i!ilj 

Wlio  come  from  a  college  soniewliere. 
"\Vell.  liere's;  wliere  tlie  out:it   i.-;  put  on  tlic  lilink 

\n'  we  has  our  troubles,   for   fair" — 
Yes,  that's  what  we  said,  an'  we  swore  at  mir  UicU 

An  watclied  to  see  liow  he  be.gan 
Till  after  awhile  we  discovered  we'd  struck 

A  boss  who's  a  Resular  Man. 


He's   wliite  an'   he's  .square,   Inil    he's   ri.ulil   cm   ilic  joh 

He  knows  how  the  work  sliould  lie  done 
For  he's  done  his  bit   with  the  lahorin'  nioli 

An'  savvies  the  way  tliat  Ihiiijjs  run. 
An'  whetiier  he  learned  it  in  college  or  out 

He  handles  us  all  on  a  plan 
Tliat's  just  an'  that's  decent,  an'  proves  beyond   doubt 

Our  boss   is  a   Regular   .Man! 

— I>i:i!TO\   nii,\i  i:v 
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C.   H.   Dodge,   '24 Associate  Editor      W.  P.  Gerdes  Jr.,  '24 Assistant  Business  Manager 

E.  S.  Foster,  '25 Assistant  Editor      W.  P.  Wiiitney,  '25 Assistant  Business  Manager 

L.   R.   Ludwig,   '25 Assistant  Editor      W.  H.  McKee,  '26 Circulation  Manager 

C.  E.  Parmelee,  '25 Assistant  Editor      P.  G.  Dingledy,  '25 National  Advertising  Manager 

E.  H.   Mittelbusher,  '21 Art  Editor 

ASSISTANTS 

H.  W.  Schlechter,  '25                                     H.  W.   Keller,  '26      T  J.  Hynds,  '26  J.  J.  Donahue,  '27 

R.  S.  Cannon,  '26                                           R.  J.  Soloman,  '27       M.  G.  Irwin,  '26  S.  I.  Rottmayer,  '26 

R.  A.  Preston,  '27                                           P.  P.  Manion,  '26       T.  K.  Hull,  '26  I.  J.  McCarty,  '27 

DEPARTMENTAL  REPRESENTATIVES 

Fred  Lang,   '24 Architecture      G.   G.   Robinson,   '24 Electrical 

E.  S.  Foster,  '25 Ceramic      G.  L.  Simons,  '25 Mechanical 

H.  E.  Wessman,  '24 Civil      H.   E.   Butters,   '25 Mining 

L.  R.  Ludwig,  '25 Railway 


Student  Engineering  Societies 

Engineers  everywhere  loudly  acclaim  the  advancement  in  the  profession  brought  about 
through  the  medium  of  the  various  large  engineering  societies.  The  papers,  reports,  dis- 
coveries and  discussions  of  the  members  of  the  various  societies  till  many  volumes  each  year 
and  probably  they  represent  the  latest  and  most  authentic  works  on  the  development  of  the 
various  branches  of  engineering:  that  it  is  possible  to  obtain.  All  of  this  great  work  is  brought 
about  through  the  efforts  of  the  members  of  the  societies  who  take  upon  themselves  the 
responsibility  of  preparing  papers  and  reports,  which  tell  of  their  work  or  which  express 
their  opinion  on  matters  of  importance  in  the  engineering  fields. 

To  stimulate  the  interest  of  student  engineers  in  the  great  work  which  they  will  have 
to  carry  on,  the  several  societies  have  provided  that  student  branches  may  be  established  in 
engineering  colleges.  It  is  not  desiring  too  much  to  expect  the  student  members  to  model 
their  procedure  after  that  of  the  members  of  the  national  organization,  but  thus  far,  they 
have  not  succeeded  in  imitating  the  American  Society  of  which  they  are  a  part.  It  is  true 
that  the  student  societies  have  functioned  and  have  enjojed  successful  years,  but  the  success 
lay  not  in  the  papers  prepared  by  tlieir  own  members  but  in  tlie  papers  prepared  by  men  who 
were  brought  here  from  the  outside  and  who  were  not  members  of  the  student  branch. 

The  duty  of  the  officers  of  the  student  chapter  is  to  mould  it  into  an  organization  that 
will  approach  its  parent  society.  Hard  work  and  perserverance  in  the  matter  of  securing 
student  papers  to  be  read  at  the  meetings  of  the  societies  would  soon  make  the  student 
organizations  worthy  imitators  of  the  national  societies,  for  students  are  capable  of  relating 
their  experiences  and  expressing  their  opinions  on  some  matters  in  a  very  creditable  manner. 
A  little  effort  and  persuasion  on  the  part  of  the  officers  is  necessary  to  convince  some  stu- 
dents of  this  fact,  ))ut  it  can  be  done  if  the  proposition  is  attacked  and  carried  on  in  a  busi- 
ness-like manner. 

Certainly  nothing  could  be  more  desireable  than  to  have  numerous  student  papers  and 
discussions  read  throughout  the  year.  The  value  of  such  practice  to  the  student  can  hardly 
be  estimated — the  preparation  of  a  paper  demands  of  the    writer   careful    analysis,    minute 
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detail  aud  accurate  statements;  the  rejidiug  of  a  paper  licf'drc  an  audience  gives  the  reader 
[loise,  self-confidence,  and  experience  which  in  time  lends  a  (■crtain  natural  inflection  of  the 
voice  that  carries  with  it  conviction  and  certainty;  the  discussions  require  of  everyone  care- 
ful analytic  thought  lest  they  be  intrigued  by  some  fallacy;  listening  to  the  papers  retjuire 
of  the  audience  ability  to  easily  grasp  the  s\ibject,  rapid  mental  analysis  of  the  statements 
l)reseuted,  careful  checks  on  the  accuracy  of  tlie  logic  involved,  and  ability  to  discern  ini 
mediately  the  true  and  proved  statements  from  the  uncertain  and  flimsy  ones. 

The  value  of  such  practice  is  evident  without  further   words   and    it  is   hoped    that   the 
student  members  of  the  great   American   Societies  will  respond  to  the  urging  thai  they  must 
feel  within  them,  and  devote  a  little  time  and  study  to  work  which  will  repay  them  immense- 
ly in  that  which  the  classroom  cannot  give;  namely,  expression,  poise,  self-confldence,  abil 
ity  to  think  for  ones  self  and  rapid  development  of  that  most  valuable  trait — personality. 

A  Non-Partisan  Suggestion 

A  copyrighted  article  recently  came  into  the  hands  of  the  editor  which  at  great  length 
elaborated  on  the  reasons  why  engineers  should  support  President  Coolidge  in  the  coming 
j)residential  campaign.  Doubtless  the  author  of  the  article  was  sincci-i'  in  liis  stMlciiiciils 
that  Mr.  Coolidge  would  support  much  needed  legislation  in  favor  of  engineers,  if  the  engi- 
neers of  the  country  would  support  him  during  the  coming  ten  months.  However  it  might 
not  be  at  all  unappropriate  to  ask  Mr.  Coolidge  to  win  the  support  of  the  engineers  by  a 
little  action  now,  rather  than  attempt  to  win  it  with  a  volume  of  promises. 

Not  long  ago  Secretary  of  the  Interior,  Work  in  a  rather  sunnnary  manner  discharged 
Arthur  P.  Davis  (Past  President  of  the  Am.  Soc.  C.  E.),  who  was  Director  of  U.  S.  Reclam- 
ation Service,  with  the  statement  that  no  more  engineers  would  direct  the  federal  reclama- 
tion, but  instead  a  "business  man"  would  be  at  the  head  of  this  important  engineering 
lirancli  (S  our  iVdeial  fiovernnient.  To  date  the  Pi-esideni  seems  to  give  Jiis  entire 
approval  to  the  matter;  at  any  rate  he  has  not  disapproved  of  the  act,  nor  has  he  made  any 
attempt  to  rectify  the  error  of  one  of  the  members  of  his  official  family. 

Laying  aside  all  political  alliances,  anyone  with  the  least  bit  of  judgment  would  say  that 
it  is  folly  to  expect  the  engineers  to  support  the  present  administration  until  it  has  re- 
scinded Secretary  AVork's  action,  and  at  least  attenqited  to  lessen  the  sting  of  his  insult  to 
the  entire  engineering  profession.  And  it  would  seem  to  be  far  greater  folly  to  expect  to  win 
the  support  of  the  engineers  with  many  promises,  when  decided  action  in  the  right  direction 
could  rectify  the  gross  blunder  cf  Secretary  Work  and  win  back  to  the  administration  the 
confidence  of  the  engineers.  However,  not  for  a  moment  will  the  engineers  support  the 
present  administration  as  long  as  the  action  of  Secretary  Work  is  not  rescinded  either  by 
hmiself  or  by  the  President. 

Activities  in  the  College 

The  coming  semester  will  see  two  outstanding  opportunities  for  every  engineer  to  take 
l)art  in  his  college  activities.  Early  in  the  semester  the  Engineering-Commerce  debate  will 
take  place,  and  unless  unexpected  obstacles  appear  the  proposed  Engineers"  Day  will  become 
a  reality  on  April  4.  Both  of  these  events  deserve  the  support  of  every  engineering  student 
and  they  offer  opportunities  for  all  to  become  better  acquainted  and  take  a  more  active  part  in 
the  life  of  the  campus  north  of  Green  Street. 

Due  to  the  efforts  of  a  few  men,  a  debate  has  been  arranged  witii  the  commerce  students. 
The  teams  have  been  chosen,  a  subject  has  been  decided  upon,  and  each  side  is  working  hard 
in  the  preparation  of  its  arguments.  The  men  on  the  engineering  debate  team  deserve  the 
support  of  every  man  in  the  engineering  college,  and  it  is  expected  that  every  engineer  will 
be  present  on  the  night  of  the  debate.  It  is  only  possible  to  make  such  events  worth  the  time 
and  effort  spent  in  their  preparation,  wlien  the  students  turn  out  in  a  body  and  support 
them.  Let  not  the  hopes  of  the  few  who  liave  sponsored  the  del);it('  be  destroyed  by  a  lack  of 
interest  on  the  part  of  the  engineers. 

The  last  few  graduating  classes  have  hoped  to  see  the  establishment  of  an  annual  event 

(Cotitiniieti   nn   Pasp   H'l) 
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PROPOSED  ENGINEERS'  DAY 

In  (ii'fler  to  create  a  spirit  of  eiitluisiasm  and  a 
greater  spirit  of  friendsliip  among  tlie  engineering 
stndents.  the  Engineering  Council  is  carrying  on 
airangements  witli  tlie  faculty  for  an  lOngineers' 
Day  which  will  be  ol)served  in  a  fitting  way  with  an 
eventful  program.  The  Faculty  Committee  and 
Engineering  Council  have  perfected  the  jdans  for  ilic 
day,  and  they  need  only  the  approval  of  the  Council 
of  Administration  before  taking'  definite  steps  in- 
ward arranging  for  the  event.  If  present  plans 
materialize,  as  it  is  believed  they  will.  Engineei-s" 
Day  will  be  celebrated  on  April  4.  and  the  fulbiw 
ing  lU'ogram  will  be  carried  out: 

TlIK    ExOINKERIXt;    I'.VUADK 

All  classes  will  be  dismi.s.sed  at  2  :.">(!  I'.  .M.  W 
;>:(•(!  r.  -M.  a  parade  led  by  the  Iiiivcisity  Hand  will 
be  hebl  tlirougli  the  Cniversity  District  in  wliicli 
every  engineer  will  march.  Eacii  department  in 
tlie  college  will  be  represented  by  a  large  float  which 
the  students  uuisi  work  u]!.  Tlie  float  may  dejiict 
any  engineering  event  or  development  which  a 
department  may  choose,  provided  that  the  float 
lends  beauty  and  dignity  to  the  parade.  The  dejtart- 
ment  with  the  best  lioat  will  receive  a  trophy  for 
their  efforts,  and  a  picture  of  the  float  will  be  run 
in  the  Tcchnograph. 

The  ENi.iNEERixf;  Asse.miu.y 
Tlie  i)arade  will  end  at  tlie  Auditorium  wliere  thc 
llngineering  Assenil)ly  will  be  lield.  A  nationally 
renowned  engineer  will  be  secured  by  the  faculty 
to  address  the  stndents  on  this  occasion.  Arrange- 
ments will  be  made  with  the  University  Broadcast- 
ing Station.  AYJiJI.  ro  broadcast  the  address  so  that 
engineers  everywhere  may  enjoy  onr  lirst  annual 
lOngineers"  Day. 

TiiK    1']n(:i.\kekix(;    Da.xce 
In   the   evening   the  annual    Engineering  Dance 
will  be  held,  and  every  effort  will  be  made  to  make 
il   rile  greatest  ever.     Novel   decorations,  delightful 


snri)rises  ami  good  music  will  feature  the  dance  and 
cous])ire  to  make  it  eclipse  our  dances  of  the  past. 

It  Am.  Sorxns  Fixk  But — 
II  is  up  to  every  engineer  to  help  make  our  lirst 
luigine<>rs'  Day  a  success.  The  faculty  can  be  relied 
Mliou  to  get  a  speaker  tliat  will  justif}'  filling  the 
Auditorium  with  listeners.  Engineering  Council  and 
the  I;ance  Committee  will  see  to  it  that  the  dance  is 
the  greatest  ever.  Then  if  every  engineer  will  see  to 
it  that  his  department  lias  the  best  float  possible, 
and  will  then  make  sure  that  he  and  all  of  Ills 
friends  are  in  the  ]iarade.  the  l*',ugineers"  Day  will  be 
a  gi'eat  success. 

Xo  one  is  going  to  be  asked  to  do  a  great  deal, 
but  everyone  is  going  to  lie  asked  to  do  something. 
and  Engineering  Cotincil  and  the  faculty  feel  that 
every  engineer  is  loyal  t<r  his  college  ;ind  will 
respond  wheii  he  is  called.  ICvery  engineer  that  is 
loyal  to  his  college  and  to  his  department  will  niiii 
out  and  helji,  and  each  one  will  strive  to  make  his 
department  lia\e  the  best  float  in  tlie  jiarade. 

(tET  Ixterested 
-Vsk  your  Society  President  about  the  pr(i|josed 
Engineers"  Day.  Let  him  kuow  that  you  ai-e  iiiier 
ested.  and  jdedge  your  snjiport  in  whatever  he  does. 
If  everyone  does  The  little  thai  is  asked  of  him.  the 
first  Engineers"  Day  will  be  so  successful  thai  fac- 
ulty and  students  alike  will  eagerly  look  loiwanl  to 
it  next  ye;ir. 


ALL-ENGINEERING   SMOKER 

The  All-Engineering  Smoker  was  held  on  the 
evening  of  December  14.  in  the  Illinois  I'niou  Build- 
ing. A  carefully  prepared  program  was  carried  out 
and  tlie  event  was  well  attended.  A  couple  of  Coach 
Paul  Prelin"s  undergraduates  put  ou  a  boxing  inatcii 
that  brought  cries  of  approval  from  the  audience.  It 
was  followed  by  a  fencing  match  between  Caiitaiii 
X.  E.  Sowers  ami  W.  H.  Nelson,  both  of  the  A'arsity 
leiicing   team.      Sowers  e.vplained   the  sp<rrt   lo   the 
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crdwd   hcl'oi-c  llu'  cvoill.  Jliul   llicll    inoccrdi  d    lo  .slinw 

the  fine  points  of  the  spovt  to  lliciii. 

I'rofessor  Eiiieritiis  Ira  (>.  linker  i>\'  ilic  cixil 
eiigineei'inp'  depnrtineiit  \v;ik  tlie  sjie.iker  oT  llie  cve- 
iiiii}i.  Ill  his  1;ilk  Di-.  Hiilcer  pointed  mit  lo  en};!- 
neers  the  necessity  of  livancliinj;'  <iiil  into  nlhei- 
Ihinfjs  than  thosc^  imvely  teelmical,  il'  tiiev  inteiKh'd 
to  iK'conie  a  snecess  in  I  heir  profession.  He  spoke, 
fl'oni  e.\]ierieMee  with  I'oinief  students,  of  the  canses 
of  success  and  of  failnre  in  the  pi'ofession,  and  il 
is  cei-fain  tliat  everyone  wiio  In-ai-d  Dr.  Baker's 
speecli  will  j^o  out  of  the  I'niversity  with  a  store  of 
advice  that  will  he  of  consideralde  value  to  them 
if  they  will  only  heed  it. 

After  Dr.  Baker's  talk,  the  doors  to  an  ante- 
room were  tluowu  open  and  all  were  invited  lo  jtar- 
take  liberally  of  smokes,  and  of  cider  and  fjing'ei'- 
bread.  The  Smoker  was  carried  out  nnder  the 
supervision  of  Enfjineering  Council.  Many  thanks 
are  due  to  C.  E.  Spei-ry  and  his  committee,  who 
took  charge  of  all  the  arrangements. 


K.   W.   Uiady.   iy.<-.e..  'I'l. 
in   I  he  ca\alr\-. 


lieiilenantcoloiK 


ENGINEERS  IN  ACTIVITIES 

One  of  our  nn)st  prominent  engineers  is  Clifford 
S.  Strike,  m.e.,  '24,  wlio  bears  the  title  of  Business 
Maimger  of  Tlie  Daily  lllini.  "Clif 
was  local  advertisino'  nuinager  last 
year  and  he  is  a  nuMubei-  af  Sachem. 
AVe  have  a  right  t(»  feel  proud  of  an 
engineer  who  can  submit  to  the  streii- 
ous  life  of  sup]iorting  the  business 
^^'Ik^  ^^  end  of  a  live  daily  ami  also  manage  to 
^B^^^^  kee|)  up  \\'itli  the  regular  re(|iiireil 
^^^^  ^^  woik  in  good  shajie. 
C.  S.  Strike  \i.    ('.   Tower,   g.e.,   '25   is   another 

l)roiiusing  engineer.    He  is  a  junior  in 
general  engineering  and  at  present  he  is  local   ad- 
vertising manager  of  the  lllini.     Bob  is  a   iireliini 
nary  honor  man  and  in  additimi  to  his  other  accom 
plishments  he  is  a  member  of  Sachem. 

II.  A^'.  Schlechter,  c.e.,  '2'}.  was  stage  manager  of 
the  iiroduction  "'Captain  Ajiplejack." 

\y.  II.  Clingman,  e.e.,  '2"),  is  managing  editor  of 
the  1!)2.")  Tllio.  \^'ho  sai<l  engineers  could  not  nnni 
ipnlate  the  mother  tongue?  Also — Bill  is  one  of  the 
lifteen  juniors  who  received  ]ir(  iiminary  lionois  in 
the  College  of  Engineering. 

C.  W.  Goodnnin  c.e.,  '2.''),  was  a  iiicinhei-  of  ilie 
■  liinior  Prom  f'ommitfee. 

I'aul  N.  Duca.  a.e.,  "25,  si)ent  many  a  wee  small 
hour  in  painting  scenery  for  "Cajitaiii  Ai)pleja(k.'" 

W.   W.   Mcllhvain,   m.e..   'l 
also  a  member-  of  Saeheni. 


".Mill"'   .\ngiei-.  e.( 
lllini. 

Ken    I'ierce,   c.e., 
linard  of  Control. 


'2 1,   is  ]ncsident  of  Tribe  of 

."i.    is    a    liielidiei-   of    llii'    lllini 

('.  K.  Hi-onski.  e.e.,  '21.  is  .-i  l,ieutenant-('(donel 
ill  t  h<    Signal  <  'oi  ps. 

X.  E.  Sowers,  g.e. p.,  '21.  is  captain  of  the  fencing 
team  this  year.  He  succeeds  (J.  V.  Nelson,  c.e.,  '24, 
who  was  cajitain  last  year.  W.  H.  Nelson,  c.e.,  "2.'"), 
is  also  fast  with  the  foils  and  bids  fair  to  e(pnil  the 
performances  of  his  brother  engineers.  Sowers  and 
Xelson,  the  junior,  |int  on  a  fast  e.vliibition  to  enter 
tain  the  boys  who  attended  the  Engineering  Smoker. 

Engineers  are  well  ie|iresented  this  year  on  the 
varsity  squads  of  the  major  sports,  and  Ihose  names 
listed  below  are  sfune  of  the  engineers  who  are  figlit- 
ing  to  kce]i  Illinois  in  the  lead  in  athletics. 

Wrestling  is  rejiresented  by  five  men:  C.  U. 
Bates,  e.e.,  "26;  K.  K.  Dupee,  c.e.,  '2r>:  J.  W.  Mc- 
-Millen.  min.,  '24;  A.  C.  Tosetti,  c.e.,  •2(i ;  and  M.  S, 
Luthringer,  e.e.,  '25. 

The  basketball  sfpiad  has  but  a  single  engineer, 
—.1.  R.  Broderick,  e.e.,  ■2(i. 

Of  ten  men  on  the  watei-  basketball  sipiad,  live 
are  chiimed  by  the  College  of  Engineei-ing.  They 
are:  W.  E.  Schroedei",  Jr.,  m.e.,  '20;  E.  ]i.  Powers, 
e.e..  '20;  .1.  L.  Hamilton,  Jr.,  arch,  '2(i:  \V.  M.  Pear- 
son, arch.,  '24:  and  ('.  (".  Price,  c.e.,  '2i5 

Tiie  track  team  claims  nn>re  engineers  than  any 
other  sport,  and  the  nine  engineers  who  have  made 
the  scpiad  are  listed  below: 

.M.  S.  Angier,  e.e.,  "24;  C.  L.  Abney,  cer.  e.,  '2"); 
K.  I).  Kelt,  e.e.,  "20;  T.  W.  Oliver,  c.e.,  '25;  A.  C. 
Kehm,  g.e.,  '2.");  E.  II.  Kobersou,  arch.,  "2(1:  T.  C. 
Stresser,  ry.iii.e.,  '2ti;  C.  X.  Talley,  c.e.,  '2(! :  and  If. 
E.  "Wickoir.  m.e.,  '2(;. 

H.  Schlenz,  arch.,  '27,  capably  lilled  the  position 
of  chairman  of  the  Ereshman  Erolic,  and  nndei'  his 
guidance  the  e\'ent  was  one  of  the  most  successful 
ever   held. 


< 'oiiiiiiit lees  have  been  cliosen  for  the  Senior 
.Memorial,  and  the  (ngineeis  seining  on  these  com- 
iiiiltees  are:  <}.  O.  Bates,  c.e..  '2t  :  \i.  N.  Woods,  c.e., 
"24  ■,  H.  A.  Patterson,  ry.e.e.,  '2(1;  10.  (\  Johnson,  min, 
e.,  '24:  ]•;.  E.  Armory,  g.e..  '24;  R.  H.  Hoge.  e.e,.  '2."); 
C.  H.  Becker,  c.e..  "24:  H.  C.  Swanson,  m.e.,  '24;  J. 
\V,  McHugh,  cer.e.,  '24:  V.  S,  :Markeit,  cer.e..  '24; 
ootball  veteran  is  and  P.  R.  ^^'ilson.  m.e..  '2."):  H.  Iv  Wessman,  c.e., 
'24;  A.  (!.  Dixon,  g.e.,  '24;  and  R.  D.  Webb,  m.e.,  '24. 


S8 


THE    TEOHNOGRAPH 


January,  192-'/ 


FRATERNITY   ACTIVITIES 

Tau  Beta  Pi 

Eleven  seniors  and  one  junior  were  initiated  into 
Tau  Beta  Pi,  honorary  engineering  fraternity,  on 
December  5tb.  The  formal  initiation  was  held  in 
Philoniathean  Hall  and  the  banquet  at  the  Urbana- 
Lincoln  Hotel.  About  30  facultj'  members  were 
present  in  addition  to  the  student  membership.  The 
names  of  the  initiates  were  published  in  the  last 
issue  of  the  Technograph. 

Prof.  H.  E.  Moore  functioned  as  toastmaster. 
The  following  program  was  given :  "Welcome,"  by 
H.  E.  Wessman;  ''Response,"  by  R.  D.  Webb;  "Rev- 
elations," by  G.  G.  Robinson :  "The  Inventor,  the 
Scientist,  and  the  Engineer."  by  Prof.  E.  B.  Paiue; 
"Entropy,  Athletics,  and  Scholarship,"  by  Prof.  G. 
A.  Goodenough:  and  "Vision,''  by  Prof.  J.  M.  White. 

On  November  1st,  Tau  Beta  Pi  held  its  annual 
open  meeting  for  all  engineering  students  in  Room 
221,  Engineering  Hall.  Only  a  handful  of  students 
turned  out  to  hear  a  program  that  merited  a  record- 
breaking  attendance.  H.  E.  Wessman,  president  of 
Tau  Beta  Pi,  presided  over  the  meeting  and  intro 
duced  the  speakers.  The  first  talk,  "History  of  Tau 
Beta  Pi"  was  given  by  Prof.  M.  L.  Enger  of  the 
Department  of  Municipal  and  Sanitary  Engineering. 
He  told  of  the  reason  for  founding  and  briefly 
sketched  the  development  cf  the  society  from  the 
time  it  was  organized  at  Lehigh  University  in  1885 
by  Prof.  Edward  C.  Williams.  There  are  now  forty- 
two  chapters,  with  a   total  membership  of  11,000. 

The  second  talk  "Aims  and  Ideals  of  Tau  Beta 
Pi"  was  given  by  H.  H.  Jordan,  Assistant  Dean  of 
the  College  of  Engineering.  He  stated  that  Tau 
Beta  Pi  is  the  ideal  for  which  undergraduates 
should  strive — for  it  marks  in  a  fitting  way  those 
students  who  are  a  credit  to  their  institution.  He 
emphasized  the  fact  that  the  honor  society  stim 
ulates  the  individuals  to  achieve  high  scholarship 
— and  that  after  its  ranks  are  attained,  the  stu- 
dent is  further  stimulated  to  go  on  in  life  and  set 
up  a  continually  growing  ideal. 

Dean  M.  S.  Ketchum  gave  the  third  talk,  "The 
Value  of  Achievement."  He  presented  some  very 
interesting  statistics  compiled  from  an  investiga- 
tion of  a  number  of  successful  engineers  in  1918. 
The  report  indicated  that  the  majority  of  those, 
who  were  rated  as  successes,  had  made  very  good 
grades  in  college,  and  consequently  the  conclusion 
was  drawn  that  he  who  achieves  in  college  has  a 
much  better  chance  of  attaining  success  in  life  than 
the  poor  student  has. 

The  last  talk,  "The  Status  of  the  Engineer,"  was 
presented  by  Dr.  I,  O.  Baker,  Professor  Emeritus 
of    Civil    Engineering.      The    point   that    engineers 


;is  a  rule  are  very  one-sided  men,  was  strongly  em- 
phasized by  Dr.  Baker.  Too  many  students  culti- 
vate technical  knowledge  alone  and  as  a  result  they 
are  narrow  and  lack  breadth  of  view.  They  have 
failed  to  balance  engineering  study  with  other  high- 
ly desireable  knowledge.  They  cannot  express  them- 
selves clearly  and  forcefully,  and  as  a  result,  pro- 
jects, commissions,  and  committees  invohing  engi- 
neering problems  are  very  often  under  the  control 
of  lawyers,  business  men.  etc. — instead  of  being  as 
they  should  be,  under  the  leadership  of  engineers. 
The  value  of  writing  for  publication,  the  value  of 
speaking  before  crowds,  the  value  of  extensive 
reading  of  history,  great  works  of  fiction,  etc.,  were 
stressed  by  Prof.  Baker.  He  concluded  his  speech 
with  an  illustration  of  what  writing  did  for  one 
man.  a  plea  for  engineers  to  start  broadening  out 
while  in  school. 

Theta  Tau 

Theta  Tau.  professional  engineering  fraternity, 
held  its  formal  initiation  at  the  Wesley  Foundation 
on  Thursday,  November  15,  when  nineteen  engineers 
were  admitted  to  membership.  The  initiation  cere- 
mony was  followed  by  a  banquet  at  the  Inman 
Hotel,  which  was  attended  by  moi-e  than  fifty  fac- 
ulty and  student  members.  J.  E.  Brennan  was 
toastmaster,  and  he  introduced  the  following  speak- 
ers: C.  H.  Dodge,  Address  of  Welcome;  M.  N. 
Quade.  Response;  Professor  E.  E.  King,  A  Chai'ge 
to  New  Members;  Professor  O.  A.  Leutweiler,  The 
Aim  of  a  Professional  Fraternity;  J.  R.  Welsh, 
Friendship ;  and  E.  C.  Johnson,  Humorous 
Memories. 

Prof.  Leutweiler's  speech  will  long  be  remem- 
bered by  all  who  lieard  it.  and  his  formula  for  suc- 
cess will  bear  repetition.  He  reduced  the  famous 
old  mechanical  engineering  formula  for  indicated 
horsepower  to  the  following  form : 

p  1  a  n  k  =  I.H.P. 

in  which,  p  is  perserverance,  1  is  loyalty,  a  is  accur 
acy,  n  is  nobility  of  character,  and  k  is  knowledge. 
Tills  plank  ecjuals  "iin]H(rt;nit  high  positions,"  as 
shown  in  the  formula. 

At  the  dinner  meetings  which  are  held  everj' 
two  weeks,  the  usual  program  of  professional  talks 
has  been  carried  out.  At  the  meeting  on  November 
22,  H.  E.  Herting,  c.e.,  '24,  spoke  on  "Summer  Ex- 
periences," and  J.  Robert  Welsh,  c.e.,  '24,  spoke  on 
"The  Imperial  Valley  and  The  Colorado  River,"  at 
the  meeting  on  December  6. 

E.  C.  Johnson,  min.e.,  '24,  was  elected  delegate 
to  the  national  convention,  which  was  held  at  the 
University  of  Iowa,  during  the  holidays. 

Sigma  Tau 
Theta  Chapter  of  Sigma  Tau,  honorary'  engineer- 
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ing  frateniity,  iiiiuouiifi's  llu'  followiiiji  initiates 
into  its  lueinbci'ship : 

W.  A.  Kollestoii.  "24,  R.  J.  Pfeifer,  "24,  A.  B. 
Vouug.  "24,  R.  G.  .Johnson,  '25.  A.  L.  Tliolin,  '24, 
Cr.  Y.  Nelson.  "24.  C.  E.  Erickson,  '24,  J.  E.  Inman, 
•2."),  ('.  T.  Parker,  '24,  G.  G.  Robinson,  "24.  L.  A. 
Mollnian.  '25.  J.  C.  Koonz.  •25.  R.  S.  Condon,  '24, 
i:.  H.  Tr<Khe,  "25,  W.  G.  Roesch,  '25,  J.  W.  Romig, 
•24,  I.  L.  Peterson.  '24.  T.  E.  Witli,  "24,  A.  L.  Smith, 
•24,  J.  W.  Schaefer.  '25.  J.  VV.  McHngh,  '24.  and  E. 
H.  Brauner,  '25. 

Tuesday  night.  November  27th,  an  informal  init- 
i:iti(.n  was  held  at  White  Heath  on  the  banks  of  the 
Saiigamon  Kiver.  Needless  to  say,  it  was  very  in- 
foini.il.  On  Wednesday  night,  November  28th,  the 
foinial  initiation  and  banqnet  was  held  at  the  In- 
man Hotel.  Abont  50  stndent  and  faculty  members 
attended.  "Arf  Dixon  toast-mastered  and  called 
for  talks  from  "Milf  Angler.  "Blondie"  Wessman. 
Prof.   Maclntirt',   Dean  Jordan,  and  Prof.  Provine. 


OUR   CONTEMPORARIES 

The  "Michigan  Technic'^  displayed  an  interest 
in  the  University  of  Illinois  Experiment  Station  in 
I  he  issue  of  November,  192.3,  when  they  published 
i|uite  an  extensive  article  by  Professor  H.  F.  Moore 
on  the  Fatigue  of  Metals.  The  article  em])hasizes 
rh('  nature  of  the  fatigue  of  metals  tests  and  the 
work  being  done  in  the  study  of  this  phenomenon. 
Prof.  Moore  is  in  charge  of  the  fatigue  of  metals 
laboratory  and  has  already  published  a  number  of 
!>ullctins  on  his  work.  The  study  of  the  fatigue  of 
metals  comprii^es  one  of  the  foremost  problems  of 
strength  of  materials,  and  the  work  carried  on  at 
the  University  of  Illinois  Experiment  Station  has 
shed  much  light  upon  the  subject,  and  has  been  an 
invaluable  contribution  to  the  engineering  profes- 
sion. 

The  article  has  two  imjiortant  features  of  inter- 
est to  students  here;  namely  the  wide  publication 
being  given  to  the  fatigue  of  metals  work  and  the 
advisability  of  college  professors  writing  for  the 
technical  journals  of  other  schools.  The  latter  is 
especially  important  since  the  life  of  the  technical 
[)ublication  is  due  to  a  large  extent  to  the  new  vital- 
ity instilled  by  those  outside  our  routine  work. 

"The  Engineer"  from  Loudon  in  the  issue  of 
October  2()th,  1923,  had  occasion  to  mention  the 
engineering  college  of  the  University  of  Illinois  to 
considerable  extent.  One  of  the  most  striking  fea- 
tures of  the  article  is  the  mention  of  an  atmosphere 
of  academic  peace  which  jx'rvades  our  University. 
To  ijuote  direitiy.  "Here,  even  more  than  at  Ann 
.Vrbor.  the  life  and  activities  of  the  university  are 
removed     from     the    industrial     pressure    whicli     is 


exerted  upon  some  universities  of  the  east,  and  the 
pursuit  of  learning  and  knowledge  is  much  less 
hami)ered  accordingly."^ 

The  article  also  deals  witli  the  work  of  Prof. 
Moore  in  the  fatigue  of  metals.  Prof.  Talbot  in  con- 
crete. Prof.  Washburn  in  ceramics.  Profs.  Brown 
and  Kuipp  with  alkali  vapour  tubes,  and  Prof.  Wat- 
son in  accoustics. 


ENGINEERING-COMMERCE 
DEBATE 

The  College  of  ]>]ngineering  and  the  (College  of 
(Commerce  have  established  a  new  precedent  by 
arranging  a  debate.  The  subject  has  been  agreed 
upon  as  "Resolvcil.  That  the  ])roj)Osed  one  hundred 
million  dollar  road  bond  issue  of  the  State  of  Illi 
uois  be  approved  by  the  voters  of  the  state." 

The  defendents  of  the  College  of  Engineering 
are:  H.  E.  Wessman,  c.e.,  '24;  W.  H.  Thomau,  c.e.. 
"24;  E.  B.  Johnston,  m.e.,  '24;  and  alternate,  P.  W. 
Emley,  e.e.,  '20.  The  members  of  the  College  of  Com- 
merce team  which  is  to  present  the  alfirmative  are: 
L.  U.  Cohen.  -24.  W.  C.  Carpenter,  '24.  F.  W. 
Sanders,  "25,  and  alternate,  J.  W.  AVright.  "25.  The 
ilebnte  is  sched\iled  for  sometime  in  Febi-uarw 


BOOK  REVIEW 

Engineering  Drawing 
By  Jordan  and  Hoelschcr 

This  text  book  is  compiled  by  U.  H.  Jordan,  B.S., 
Head  of  the  Department  of  (ieneral  Engineering 
Drawing,  and  K.  P.  Hoelscher,  B.&.,  Assistant  Pro- 
fessor of  General  Engineering  Drawing,  both  of 
whom  are  located  here  at  the  University. 

This  book  has  been  written  to  bring  together  the 
many  bits  of  knowledge  of  engineering  drawing,  but 
which  have  heretofore,  only  been  obtainable  in  iso 
lated  particles.  The  methods  and  technique,  are  in 
accordance  with  the  latest  and  most  modern  prae 
tice,  and  in  the  same  respect  all  machines  and 
instruments  illustrated,  are  the  latest  designs  in 
engineering'  drawing  practice. 

niustiations  ,iiid  descriptions  are  not  skimped, 
but  are  full  and  well  rounded  out  in  a  manner  that 
makes  the  subject  interesting  and  easily  understood 
by  the  student.  Many  features  have  been  included, 
which  for  some  reason  the  average  text  book  wholly 
excludes,  oi'  gives  but  just  a  word  or  brief  mention. 
Among  these  features  are:  The  Reproduction  of 
Engineering  Drawings;  Chart  and  Diagram  Draw- 
ings; Map  Drawings;  .Vrchitectural  and  Striu'tural 
Drafting;  and  Patent  Olfice  Drawing,  together  with 
a  comiilete  appendix  containing  geometrical  con 
sti'uctions.  symbols,  tables,  .md   ]iipe  layouts. 
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The  book  ideally  lends  itself  to  the  class  room 
in  being  in  simple  Euglish,  and  in  having:  comylete 
chapters  which  ave  just  long  cnongh  for  one  lesson, 
and  so  do  nol  carry  o\ci  from  one  class  period  to 
aiKithei-.  Tlie  material  is  so  divided  that  only  the 
most  important  is  em|)hasi/>ed.  and  if  so  desired  the 
secondary  matter  may  l)e  omitted  without  destroy- 
ing tile  continuity  of  tiie  topic  dealt  witli.  A  lib- 
eral amount  of  tlie  essential  cuts  liave  l)een  used  to 
illustrate  the  text  matter,  and  each  cut  has  embod- 
ied in  it  the  proper  technique  and  execution,  ster- 
eotyped phrases  and  problems  have  lieen  omitted, 
making  it  jtossible  for  drawing  departments  to  re- 
tain their  local  coloi'  and  originality.  A  clean  cut 
distinction  is  made  between  elements  of  drafting 
and  elements  of  design.  None  of  the  latter  are  em- 
liloyed  in  I'art  1,  and  in  Part  II,  no  technical  design 
is  used,  making  each  jiart  a  well  defined  uint. 

'  The  book  contains  '.\~A  pages,  G  x  !J  inches.  There 
are  294  figures  in  the  text  matter,  and  numerous 
others  in  tlie  api)endix.  -Tolin  \\'ili'y  and  Sons.  Inc., 
aie  the  jinblishers. 


Some  Economic  Aspects  of 
Superpower 

(Continued  t'limi  Page  6!0 

would  enable  them  to  use  the  advantages  of  large 
capaciiy  gt'uerators.  Hut  would  this  be  the  right 
program  for  ns  in  \  iew  of  the  importance  of  our 
lesources  and  the  fa<l  that  they  are  liinilid? 

AVhile  it  does  not  olier  a  panacea  for  all  the  ills 
(f  the  coal  industry,  sujier-jtower  offers  at  least  a 
liasis  foi-  development.  T  have  tried  tii  show  tlic 
(  \ils  of  \\asteful  fuel  consumption  and  some  of  the 
])ossibilit  ics  of  central  stations  linked  in  an  elficient 
chain.  I  have  also  noted  that  supei-power  chains 
are  in  operation  in  the  denser  industrial  regions  of 
the  country.  Their  de\elopment  will  be  hindered  by 
many  problems  and  \\-f  must  be  ](repared  to  meet 
them. 

I  think  wc  (an  resohe  it  down  to  this — are  w c 
going  to  allow  this  vital  industiT  to  ''just  grow." 
like  Topsy?  Or  are  we  going  to  plan  for  it's  devel- 
oi)ment  in  a  definite  logical  manner?  So  far  its 
sponsors  hiive  had  an  uiihill  struggle  against  lack 
of  public  interest,  dilficulty  in  secnring  capital,  un- 
sympathetic commissions,  etc.  I  think  the  recent 
investigation  of  the  I'.  S.  (xeological  survey  nuirks 
a  favinable  cliangc  in  the  attitude  of  the  ])owers 
that  be.  and  it  is  hoped  that  in  the  near  future 
superpower  will  come  into  its  own. 


^"America's  Power  Resources" — Gilbert  and   Pogue. 

-I'rom    a    lecture    by    Prof.    Pnrr    Id    the    University    nf    niinois    Miiu'uK 

Society. 
■'"Production     of     Power     in     Uie      Mississippi     \';ille\'" --.^aiiuul     Tnsnil. 
•"The  Future  of  Water  J^o\sei" — Win.   Morgan. 
■■■Electrical  M'lnld,     November  5,   lo^r,  p]i.   917. 


The  Sandslinger  Molding  Machine 

(Continued  from  Page  80) 

— can  make  :!2l)  molds  jier  day.  At  the  Ford  Alot(n- 
t'o.  one  Sandslinger  does  the  work  of  twenty  men. 
On  .inother  engine  job.  which  is  being  produced, 
one  tractor  Sandslinger  and  five  men  made  90  molds 
in  four  ht)urs.  Two  stri|)j)er  plates  were  towed  be- 
hind the  tractor,  one  for  the  cope  and  the  other 
for  the  drag.  As  one  mold  was  being  rammed  tlie 
other  was  being  stripped,  etc.  One  great  saving 
in  the  time  of  nudding  operations  which  is  esi)ecially 
noticeable  in  the  itroduction  of  gas  engine  molds 
is  due  to  the  fact  that  no  gaggers  are  needed  when 
the  molding  is  done  on  a  Sandslinger. 

As  already  stated  the  size  or  shape  of  the  pattern 
has  no  effect  on  the  ett'icieucy  (d'  the  machine.  It 
can  ram  large  molds  as  well  as  small  ones.  Fig.  '1 
shows  one  of  the  larger  jobs  being  molded  (batli- 
1  ub  I .  On  this  job  besides  saving  men,  fifteen  ]iounds 
of  metal  \\as  saved  on  each  casting. 

There  are  three  reasons  why  there  is  a  saving 
of  metal  when  a  Sandslinger  is  used  for  molding;. 
The  first  reason  is  that  the  mold  is  rammed  with 
absolute  uniform  density.  The  second  is  that  in 
ramming  with  a  Samlslinger  no  excess  strain  is  put 
oil  the  flask  or  (Minipinent.  Tlie  third  reason  is  that 
with  a  Sandslinger  the  mold  can  be  rammed  much 
dryer  and  therefore  it  can  I'e  rammed  much  harder 
than  can  be  d(nie  by  hand  or  with  a  jolt  machine. 
.V  mold  that  is  rammed  hard  and  with  uniform  dens- 
ity will  produce  a  casting  true  to  pattern.  Where 
inoduction  is  on  a  lai'ge  scale  a  saving  of  a  few 
liounds  of  metal  on  each  casting  means  a  great  deal  : 
and  in  the  iiiacliine  shop,  a  few  ]H,unds  less  of  metal 
to  machine  off  also  means  a  great  saving. 

The  actual  mechanism  of  all  four  types  of  Sand- 
slingers  are  almost  identical,  in  so  far  as  the  method 
of  liandling  the  .sand,  after  it  has  been  dumped  onto 
the  sand  screen  by  the  bucket  elevator,  is  concerned. 
The  whole  conveyer  chute  is  made  to  oscillate  to  the 
light  and  left  by  the  moti<m  of  the  shaker  arm  that 
is  fastened  rigidly  to  the  rocker  arm  of  the  four 
link  mechanism.  This  mechanism  consists  of  the 
Clank,  connecting  rod,  rocker  arm  and  the  frame  of 
the  machine.  The  motive  power  is  supplied  by  an 
electric  motor;  in  fact  all  the  ojierations  are  done 
by  motor  power.  The  oscillating  action  of  the  con- 
veyer chute  riddles  the  sand  through  the  sand 
s<-i('en  from  where  it  slides  into  the  receiving  ho]*- 
]ier.  I'^roin  there  it  is  conveyed  to  the  imiieller  head 
by  .-111  endless  belt  and  from  there  it  is  thrown  into 
the  flask. 

The  gaggers  or  any  scraj)  that  was  dunii)ed  with 
file  sand  onto  the  screen,  slide  down  (lie  clintt'  into 
the  scrat)  box. 


I{LE(TK1('AL  tiUnW  XOTK  AVHEKK  (AN   \VK  (iKT  SOMK  .\l(  »i;|-,-.' 

A  icruiiiici' says  he  lias  hnmicd  I  lir  r\irr(:'iit  si  yk-s  ••Voiir    iiicdii'iiic    has    liclpcd    iiic    wdinlcrt'iilly." 

ill    liatliiiifi   suits   ami    rnuiid    tluiu    sli(Kkin<>-.     And      wrote  llio  fji-uefiil   wniiiaii.  "A    luoiitli  a};<>  I  cdiild 
Watt's  iiinri",  tlieii-  si-an(lal]io%vei-  is  liigli.  ii<it  s])aiik  llic  lialiy  and   nuw   I   can  tlnasli  my  Inis- 

liaiKl.     Hcax'cn  i)less  M)n." 


I!i:i.i.k:    "Kid   vmi   make  anv  nii>nc\'  at  tiic  imkci- 

last  night?"  ■  ■  ALTRUI^^M 

Dt-Mi!i:i.i.:    -I'li  say  1  did.    -loc  won  cnoiioli  ||.,ni  TxTOxiCATKn  Sri  i.knt  fas  riti   hurrx  nmd):  "Oli, 

me  to  pav  what  he  owed  me."  l-md,    I    don't    ask    anytliin<;    tor    myself    hut    don"l 

wreck'  dad's  car." 

— ll'c.v^   \'iri/iiii<i  Moonshiur. 

•'l-"al  licr.   whal    is   a    sinkin;.v   I'nnd'.'"  

••The  idace  wliei-r  X\u\  liidc  the  iHolits  t'roni   llic  ,.        .     , 

,,,,..  .\l   I  le  i-(d('iies.  kiss-slea  IH"  is  known  as  peltint;- 

stockhc.ldeis.  ,  ^  '^  '  "^ 

kllcenc\'. 


Hank     ('asiiiki;       (i(.     Ihixliih/     ili<ss((l     lulond  Hi  sr.ANn    f shul iin/   nff   uii    it    din-   himl):      '•I'll 

iriinitt.il):    •'Von   wish   lo  horrow  an  achlilioiiai   sum'.'  living  yon   liack   a    handsome  lieer   head   tof  ovei-  the 

I'm   afraid    yon   are   s|ieiidiiii;-   too    niiich    money    on  mantel   in  llie  lihrai-y." 

your  wai'drobe."  \\iik  Itrtit-  iti  jdrm):   ••()h.  do  i;ei  one  with  iiifi-l- 

Col-OKKI)    Wo.M.\x:     "Lawdy,    siih.    Ah    wish    you  lip'iit   eyes." 

could   see  it!     It  ain't    uoi   Imt    me  doin-  an'   that's  

olf  the  hinges.  IJi.mb:    "Why  does  a  divot-ce  suit  Tcniind  von  of 


iiiiiied  lingerie?" 

IT'S  ALL  IX  TIIK  POIXT  OK  VlhAV  Kki.l:    "I'll  hite." 

,             ,  .            ..,,,.,  Dr.Mii :    "It's  the  liiiuinu  id'  a  comhiuatioii.'' 
•■(  ome  down   (hici  an    ope    the  door. 

■•[t's  nnlocked.     Pull  out  on   it,"  came  from   the  ^ 

second  story  wimhiw.  It's  the  iillle  ihiii;;s  of  lite  thai  tell — as  she  drag- 

"<"an't.     I'm   h'aiiin'  'i;ainst   it."  ged  her  kid  lirotlier  rroiii  iinderiieal  h  tiie  sofa. 


Co-Ki.  (tr.  home  totrtt  qroccr):   "Can  von  t.dl  me  AnvKuiisKMENT:    Why  kill  your  wife?     Let  our 

if  there  ai-.'  any  vitaiiiines  in  this  lettuce?"  wasliin^   machine  do  your  dirty  work. 

■•Well,  mnni."  replied  the  native.  "There's  lioiind  

to  he  a   few  insects  on  mosi   garden  frnck  hut   there  Till']'!'  "NVIOX'T 

ain't   no  reason   in   the   world   wliy  you   can't    wash  \\y  ■    ■•!;;, iling.   I'\e  made  up  my  mind  to  stay  at 

them  off.  ir  you've  a  mind   lo."  home  toiiio'ht.'' 

•'(•II!     ( )|i  !"   (ill  ihiiiiixiiii/  null  unify.)  Sin::    '•Toolah',  I'xe  made  up  my  face  to  go  out.  ' 
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Architectural  News 

Department  News 

The  (lepartmcut  of  architecture  is  exceedingly 
pleased  with  the  results  in  the  Beaux  Arts  Institute 
of  Desigu  work. 

The  subject  of  the  first  prohleiii  lliis  year  in 
senior  design  was  a  Public  Library.  The  I'esnlts 
netted  Illinois  five  first  and  foui  second  mentions. 
This  places  the  TIniversity  of  Illinois,  as  far  as 
"class  A"  design  is  concerned,  among  the  four  high- 
est. The  other  three  schools  being  Carnegie 
Institute,  Penusylvania  and  Columbia.  The  men 
who  received  first  in  this  judgment  are:  E.  H.  Mit- 
tlebusher,  "\\'.  E.  Armontrout,  E.  I.  Harrison,  A.  B. 
Gallion  and  K.  A.  Mattson. 

Tlie  juniors  and  sophomores  are  also  taking  the 
Beaux  Arts  problems.  The  juniors'  first  problem 
being  "A  Stadium  Entrance."  As  the  awards  are 
fewer  in  "class  B"  work,  E.  Newcomb  was  the  only 
junior  who  obtained  a  first  mention.  T.  C.  Hed- 
rick  received  a  first  mention  in  the  sophomore  prob- 
lem, tlie  subject  of  which  was  "A  Well  Head." 

Scarab 
The  Scarab  fraternity  is  at  present  occupied  in 
planning  its  activities  for  next  semester.  Several 
smokers  and  talks 'are  being  scheduled  which  should 
take  place  shortly  after  vacation.  The  date  of  the 
Scarab  Medal  Competition  will  also  be  announced 
at  that  time. 

The  Architectural  Society 
The  last  smoker  given  by  the  society,  on  Decem 
ber  0,  stands  as  a  proof  that  there  really  are  worth 
while  smokers.  The  talk  given  by  Mr.  Willis  of 
Champaign,  on  the  subject  of  business,  was  an  inter- 
esting variation  from  the  usual  technical  lecture.  A 
great  deal  of  credit  is  due  the  officers  for  the  excel 
lent  showing  that  the  society  is  making'  this  year. 

Gargoyle  Society 
Gargoyle  society,  honorary  architectural  frater- 
nity, has  enjoyed  an  active  and  successful  semester 
under  the  leadership  of  K.  J.  Pfeifer.     Formal  init 
iation  of  the  new  members  took  place  at  the  Urbana- 


Lincoln  hotel  Wednesday  evening,  December  12. 
1.923.  Dean  Ketchum  was  the  guest  of  the  society 
at  the  initiation  banquet  and  the  principal  speaker 
of  the  evening.  Short  talks  were  given  by  Profes- 
sors Provine  and  Newcomb,  while  Professor  Palmer 
acted  as  toastmastcr.  The  following  men  were  init- 
iated :  J.  (1  Arntzen,  a.e.,  '2"),  J.  A.  Boyd,  a.e.,  '25, 
W.  E.  Eraser,  arch.,  "25,  H.  E.  Holmes,  a.e.,  '25,  W. 
D.  Sorgatz,  arch.,  '24,  E.  G.  Spencer,  a.e.,  '25,  and 
R.  D.  Wilson,  a.e.,  '25. 

Tuesday  evening,  December  18,  Gargoyle  Society 
held  an  open  meeting  with  the  fieshmen  and  sopho- 
mores of  the  department  as  invited  guests.  Dean 
Jordan  was  the  speaker,  and  Harford  Field  '24,  read 
his  Bicker  prize  paper  on  "The  Development  of  the 
Dome."  The  main  purpose  of  the  meeting  was  to 
announce  the  establishment  of  a  prize  to  the  fresh- 
man having  the  highest  standing  at  the  end  of  the 
second  semester  in  both  architecture  and  architec- 
tural engineering. 


Ceramic  News 

American  Ceramic  Society 

The  American  Ceramic  Society  established  a  tra- 
dition last  month,  when  the  first  annual  ceramic 
pig  roast  was  inaugurated.  The  kiln  house  was  the 
scene  of  the  festivities  attended  by  about  eighty 
"Bricklayers."  All  the  food  was  cooked  barbecue 
style  and  everything  that  it  takes  for  a  pork  din- 
ner was  present. 

After  the  roast  many  expressions  of  self  disgust 
were  heard  from  the  boys,  as  a  consequence  for  con- 
suming such  manimouth  portions  of  the  repast. 
However,  tJiere  were  many  friends  in  common  and 
each  oftender  had  a  "rip-rearing"  time. 

The  smashing  success  of  the  pig  roast  was  main- 
ly due  to  the  untiring  efforts  of  G.  S.  Smallwood. 

The  ceramists  borrowed  the  idea  from  the  Ohio 
State  branch  of  the  American  Ceramic  Society.  The 
annual  ceramic  pig  roast  at  Ohio  State  is  considered 
one  grand  event. 

In  connection  with  the  meeting  of  the  society. 
Professor  Newcomb,  of  the  department  of  architec- 
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lure.  j;avt'  ;i  \vv\  iiitci  t-si  iiii:  illusi  rnlcil  lecture  lui 
••The  l)('Vol()i>iiieiit  <ir  tlie  CeiiUiiie  \v\  willi  Arelii 
lecture."  I'lnf.  T.  T.  (JuirU,  head  (if  the  (lei>arlnieiii 
(,r  geology,  also  g;\\v  an  illustrated  leelure  at 
auolher  uieelinj;  of  the  sotiety.  He  s|ioke  ou  the 
\\<iik  i>r  the  ye'dlonieal  survey  in  (auada. 

l>i:rAi;i'Mi':XT  New.s 
Scaue  very  i;u<id  polteiy  \v(irk  was  turned  (Ui(  in 
lime  1(11  Christmas  Ity  II.  I"\  Hopji,  '-\,  and  -1.  W. 
il.ill.  ■l.'4.  lueidenlly.  the  wi.rk  was  |ilace(l  on  dis 
play  in  the  h^uuiueerin;.;  Lihrary  for  several  days. 
In  tiiis  exhildl  weic  some  very  jjood  <>reen  <.'lazes 
wliicli    llie   l\\(i   men   de\  i'lo])i'd. 

TiiK  (  KKAMic  Shout  (■oik.'-k 
.January    N    will    mark    the  opening;-  of  the   liien^ 
nial  sJKtrt  short  ciiuisc    in  (  l.iy  working  and  enannd 
iiifj  conducted  Ity  the  depailmeul   of  ceramics.     The 
courses  of  instrnction  will  extend  over  a  period  of 
ten   days,    from   -lanuary    II    to  January   2.").      They 
will    consist    of    lectures,    lalioratory    woik    and    in 
formal  discussions. 

Tlie  courses  are  designed  to  meet  tlie  re(|nire 
inents  of  practical  men.  Officials  and  plant  repre- 
s'.entatives  interested  in  the  various  jihases  of  ce 
r.'iinic  industries  will  he  present. 

A  niiuiber  of  (le])artinent  representatives  and 
instructors  in  ceramics  will  lecture  as  well  as  sev- 
eral visitors.  R.  K.  Dauielson,  of  the  U.  S.  Bureau 
of  Standards.  AYashington.  I).  O,.  R.  M.  Howe,  of 
the  Kier  Fire  Brick  Company.  Pittsburg,  Pa.,  and 
A.  S.  AVatts,  head  of  the  (le|)artinent  of  ceramic  engi- 
neering at  Ohio  State  University  will  he  the  visiting 
lecturers. 


Civil  Engineering  News 

Dki'akt.mknt  News 

It  is  with  pleasure  that  we  call  your  atlintioii 
to  the  work  of  I'r(d'.  ^^'.  M.  ^Vilson  in  a  \w\\  hook. 
"Stresses  in  Framed  Structures,"  recently  puhlishe  1 
liy  the  Mcliraw-llill  (  (uiipany.  This  hook  was 
edited  by  G.  A.  llool  and  \\ .  S.  Kinue,  professors 
of  structural  engineering  at  the  I'liiversity  of  AA'is- 
consin.  Several  eminent  engineers  have  collaborated 
in  supplying  the  material  for  this  work.  Prof. 
Wilson  has  written  a  section.  Kit)  pages  long,  enti 
tied  "Statically  Indeterminate  Frames,"  The  fact 
that  he  was  chosen  to  write  this  section  is  a  tribute 
to  his  reputation  in  this  particular  line  of  woik. 

Prof.  Wilson  is  also  carrying  on  an  investiga- 
tion of  large,  segmental  rollers,  besides  performing 
research  work  on  a  !;'>.")  ft.  reinforced  concrete  arch 
near  Danville  over  the  Koith  l''ork  of  the  Vermilion 
River. 


.\  roller  with  a  diameter  (d'  (id  ftel  for  the  seg- 
ment is  now  being  ground  in  ]ireparati(Hi  for  iiives- 
tigati(>n.  The  segments  are  being  contributed  by 
the  .Vmerican  IJridge  Conipany.  The  committee  on 
li(ni  and  Steel  Structures  fi'om  the  American  Kail 
way  l']ngiueers  .VssDcial  iou  is  co-niieraliug  in  this 
r('s(>arcli. 

( (n  the  afoicmeni  iinied  ciincretc  .ircli.  tempera- 
ture ellccts  such  as  the  resulting  stresses  in  the  steel 
and  C(Ui( fete,  and  the  changes  in  shajte  of  the  arch 
rib  are  being  mded.  This  woik  is  being  performed 
ill  cooperation  willi  the  ciuumittee  from  the  Amer- 
ican Sciciety  of  (  i\il  I'^ngiueers  on  ("oncrele  and 
Reinforceil   ( 'oiici-ete   .Vrclies. 

.1.    .M.    Ilardesty   .-ind    <  !eoi-ge    l\craiien,   graduate 
assistants,  .-ire  helping   I'ref.   Wilson   in   his  inxcsti 
gations. 

I'li'f.  T.  I>.  .Mylrea  i  |'  the  stiiictuial  engineering 
department,  assisted  by  .Mr.  (  .  H.  Schmeltzer, 
instructor  in  surveying,  .Mr.  h  .  10.  Hauer,  instructor 
in  highways,  and  Mr.  L.  \\.  (!iint(M',  graduate  stn- 
d(  nt,  is  doing  res(>arch  work  mi  iin|)act  in  highway 
bridges. 

Oil!     I  XSI'KCTlOX     TkII' 

I'dflnnji  it  III/  II.  I:.  \\'<  .^.shkiii,  ' ' '/ 
forty  live  strong,  wo  ('i\il  engineers,  niidei  the 
guidance  of  Professors  llardy  ('ross,  T.  I),  ilylrea, 
and  Jamison  \'awter,  descended  ujton  ('Iiicago  the 
night  of  October  '2'-'  for  our  annual  .sightseeing  tour. 
K(>veille  was  blown  in  the  lobby  of  the  Fort  Dear- 
l)orn  Hotel  at  (i  :;!0  o'clock  on  "Wednesday  iiKU-ning 
and  after  Sergeant  Mylrea  called  the  ndl  and  found 
all  jireseut  or  accounted  for  (in  bed)  we  took  a  train 
for  (iary  and  did  not  stop  until  the  works  of  the 
Indiana  Steel  Conipany  hove  in  sight.  Here  we  fol- 
lowed the  steel  ]n'ocess  from  the  ore  docks  to  the 
sliipjiing  yards.  In  the  afternoon,  after  going  two 
miles  west,  we  found  the  plant  of  the  American 
Bridge  Comjiany  in  luir  way  and  learned  "every- 
thing"' about  the  fabrication  of  anything  you  want 
in  the  structural  ateel  line. 

Thursday  imuuing,  after  the  usual  r(dl  call,  the 
gang  went  uji  to  the  l^ake  \'iew  Pnni|iiiig  Station 
and  saw  what  a  good  honsekeeiier  can  do  in  a  pum]i 
ing  plant.  They  certainly  had  the  decks  •'Indy 
stoned"  to  the  »th  degree.  After  sani|ding  some  of 
their  water  dosed  with  chlorine,  we  went  \i\>  to 
Fvanston  and  after  passing  tij)  all  the  Northwestern 
co-eds,  sto]ip(>d  at  the  north  end  of  the  campus  and 
sam]tle(l  some  of  the  water  |)urilied  with  clih  line 
wdiich  had  just  emerged  from  the  liltialioii  plant. 
Incideiitly  we  learned  that  in  practice  they  still 
build  lilter  jdauts  with  ••slojipy"  concrete.  After 
lunch  .It  one  of  Tlioin])son"s  ■•hash-houses  for  the 
elite"   we  assembled   at    the  siie  of  the  New   T'uion 


94 


THE    TECHNOGKAPH 


JdKiKtri/.  1!i2-'i 


Statiiiii.  ill  Chicago.  It's  goiiij;  to  lie  a  woiHleifiil 
tliin<>  wluMi  completed.  Abotit  95  percent  of  us 
fouiHl  out  liere.  th.nt  Chicago  already  has  an  under 
ground  railway.  Don't  .'<ee  why  all  the  argnnioiit 
foi-  a  siiliway  when  they  already  liave  one. 

J"ii<lay  iiiorniii";  we  visited  the  lake  front  and 
saw  Chicago's  new  municipal  stadium.  Then  we 
journeyed  along  the  Illinois  Central  tracks  until 
we  reached  the  Strauss  Building  on  ^Michigan 
Bonlevainl.  On  the  way  we  saw  an  overhead  bridge 
with  a  center  pier  highly  fatigued.  The  afoiesaid 
reaction  had  .settled,  thereby  making  the  structure 
highly  indeterminate.  We  left  it  that  way.  They 
were  very  nice  to  us  in  the  Strauss  Building.  After 
sluiwing  us  e.Ktremely  heavy  columns  and  massive 
girders,  they  look  iii<iti<iii  ]iiclures  of  us.  M\'  under 
stand  the  movies  are  being  shown  all  over  Cliicago. 

In  the  afternoon,  we  came  back  to  earth  again 
and  insjiecled  the  tills  along  the  Kock  Island  Lines 
south  of  (Uiicago.  Interesting  track  elevation  and 
gradi  separation  work  has  been  done  out  there.  A 
concrete  crib  made  of  iirecast  concrete  units  is  an 
intere.sting'  type  of  retaining  wall  used  on  this  work. 
AVe  also  went  down  and  viewed  the  (  alumet-sag 
channel,  which  carries  all  the  sewage  from  that  part 
of  Chicago,  south  of  STth  Street.  Not  as  beautifid 
a  stream  as  stnne   I've  seen. 

This  tale  would  not  be  complete  without  a  refer 
ence  to  the  banquet  we  had  Friday  night  at  the  Fort 
Dearborn  Hotel.  About  .")U  alumni  civil  engineers 
were  present  for  tlie  highly  successful  affair. 
"Blondy"  Wessman  was  toast-master  and  took  the 
opportunity  to  tell  our  guardians.  Professors  Cross 
and  Mylrea  just  what  he  thought  of  them.  Needless 
to  say  they  res])oiideil.  We  also  enjoyed  hearing 
from  I'].  S.  Xethercut.  Secretary  of  the  Western  Soci- 
ety of  Engineers.  Prof.  AV.  A.  Knapii.  "07.  of  I'lii- 
due;  Merle  J.  Trees,  '07;  A.  .1.  Schafmayer.  "10:  .1. 
T.  Hanley.  '07:  O.  E.  Strehb.w.  ':)(•>:  ('.  S.  Pillsbury. 
'07;  (  .  H.  .Mottier.  "Id:  A.  R.  Black.  -2?i:  and  ••Bol," 
Welsli.  '24. 

Saturday  morning,  we  turned  sailors  for  the 
time  being  and  navigated  the  Chicago  Kiver  even  as 
Father  Marquette  did  years  ago.  But  wiiat  a  dif 
ference.  No  trunnion  or  rolling  liascule  bridges 
lifted  themselves  then  as  they  do  now.  On  the  Mich- 
igan Link  Bridge,  we  were  all  treated  to  the  sight 
of  a  collision  between  these  modern,  high  powered 
automobiles,  which  travel  fast  and  skid  furiously  in 
wet  weather.  No  casualties,  however.  But  like  all 
vacations,  this  one  had  to  come  to  an  end.  and  we 
finished  up  like  true  Illini  by  watching  our  foot- 
ball team  beat  the  tar  out  of  Northwestern.  So  goes 
it. 


A.  J».  ('.  E.  NoTF.s 

On  November  28.  1923,  Clifford  Older,  chief  high 
way  engineer.  State  of  Illinois  Division  of  High- 
ways spoke  under  the  auspices  of  the  Student 
Branch  of  the  American  Society  of  Civil  Engineers 
before  a  large  gathering  in  Room  221.  Engineering 
Hall.  His  topic  was  ••Highways,  Today  and  Tomor 
row.'' 

Mr.  Older  told  some  of  the  conclusions  reached 
from  the  recent  Bates  Road  Ex]it-i-iments.  Although 
a  rational  method  for  design  of  liighways  is  by  no 
means  yet  attained,  the  Bates  Road  Experiments 
did  much  to  dispel  previous  illusions  and  place  high- 
way design  at  least  on  a  sane  basis.  The  soil  experi- 
ments showing  the  depression  of  the  subgrade  from 
the  slab  under  repeated  loads,  especially  during 
freezing  and  thawing,  and  the  observations  of  warp 
ing  due  to •  temperature  changes,  both  indicated  and 
l)roved  that  the  edge  of  the  slab  is  unsupported 
ntuch  of  th  etime  and  ( oiisequently  acts  as  a  hori- 
zontal cantilever.  It  was  conclusively  proved  that 
the  edge  strength  of  a  concrete  road  should  be 
greater  than  the  center  strength,  and  as  a  result  we 
have  the  new  State  of  lUinios  design  with  a  9  inch 
edge  thickness  and  a  <>  inch  center  thickness.  Al- 
though, a  rational  formula  has  been  derived  for  the 
edge  thickness,  there  is  no  rational  method  of  design 
for  center  thickness,  and  the  engineers  have  based 
the  final  design  so  far  as  the  center  is  concerned 
upon  load  tests.  Tests  of  the  new  section  have 
thoroughly  demonstrated  its  practicability. 

On  December  12th.  Sir.  T.  C.  Shedd.  a.ssociate  in 
str\ictural  en<.'ineering.  gave  an  interesting  illus 
trated  lecture  on  -I'rincipal  Steel  Bridges  of  the 
\Vorld."  The  liour  between  four  and  five  o'clock 
was  thoroughly  enjoyed  by  a  crowd  of  students  and 
faculty  completely  filling  Room  221.  We  saw  pic- 
tures of  most  of  tlie  famous  steel  bridges  of  the 
world,  representing  a  multitude  of  types,  and  heard 
a  word  of  explanation  in  connection  with  each  oue. 
May  the  rest  of  our  meetings  be  as  interestiiig  as 
this  one. 

Although  getting  off  to  a  rather  slow  start,  the 
A.  S.  C.  E.  is  now  functioning  smoothly  and  the 
meetings  are  well  attended.  The  only  drawback  is 
the  fact  that  our  membershi]).  about  GO.  is  composed 
largely  of  upperclassmen.  We  hope  that  more  of  the 
underclassmen  amongst  the  civils  will  come  with  us 
before  the  year  is  over,  for  the  meetings  are  of  value 
to  all  and  one  who  does  not  take  part  is  losing  a 
vital  part  of  his  college  course. 

t'lii  Ei'sn.oN 

The  formal  initiation  bancpiet  was  held  at  the 
Inman  Hotel,  November  19,  1923.  One  senior  and 
nine  junior   civil   engineering   students   were  initi- 
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ated.  Tlie  names  of  the  men  appejir  in  llie  last 
issue  of  tlie  Technograph.  After  a  substantial 
nienii.  Toastmaster  Tlioman  opened  the  barrage 
with  a  few  scattering  shots  and  then  introduced  the 
heavy  artillery.  Dean  M.  &.  Ivetchuni,  who 
responded  with  a  valuable  talk  on  "Engineering 
Research.'*  was  the  first  to  speak. 

Following  are  some  of  the  higli  lights  of  his 
address: 

"There  has  been  a  w<)nderfiil  growth  during  the 
last  25  years  in  the  science  of  civil  engineering. 
JIueh  has  been  accomplished  in  research,  but  there 
are  still  many  opportunities  for  research  in  various 
lines  of  engineering." 

"Engineering  research  ottei-s  a  good  opportunity 
for  those  who  want  to  do  something." 

"The  engineering  experiment  station  at  the  Uni- 
versity of  Illinois  has  accomplished  much  in 
i-esearch.  It  was  the  first  station  of  its  kind  in  the 
country,  and.  although  thei'e  are  stations  established 
now  in  many  technical  schools  and  land  grant  col- 
leges, none  have  accomplislied  as  much  as  the  experi- 
ment station  here  at  the  University  of  Illinois." 

Prof.  C.  C  Williams,  Prof.  Hardy  Cross,  and 
Prof.  T.  1).  Mylrea  also  added  a  few  remarks  along 
similar  lines. 

F.  W.  Scheiiiman.  '--.  now  with  the  engineering 
department  of  the  Illinois  Central  Railroad,  told  of 
the  origin  of  Chi  Epsilon  at  Illinois. 

The  burden  of  proof  was  then  taken  up  by  the 
students  and  •(njin  <  lausen,  '24,  and  M.  N.  Quade, 
"2").  gave  short  talks,  after  which  the  highly  success- 
ful ban(|\iet  adjourned. 


Electrical  Engineering  News 

Department  Xotes 

The  Seniors  received  some  interesting  informa- 
tion when  R.  E.  Cuuningliam.  "02.  Superlntendeni 
of  Distribution  fur  the  Soutiiern  California  Power 
Company  gave  an  interesting  talk  on  some  of  the 
problems  connected  with  the  line  operating  at  220.- 
000  volts,  which  is  the  liigiiest  voltage  in  use  to  date. 
The  line  is  about  220  miles  long  and  conducts  power 
from  near  the  Vosemite  Valley  to  Los  Angelas.  It 
was  formerly  operated  on  l.">0.000  volts  and  was  con- 
verted by  adding  two  insulators  and  one  steel  ring 
to  each  string  thus  giving  eleven  insulators  and  one 
ring  as  protection.  The  wires  are  about  19  feet 
apart.  The  line  has  been  in  operation  at  this  volt- 
age about  a  year  and  is  giving  .satisfactory  results. 
It  would  seem,  however,  that  voltages  mucli  abovi- 
this  are  not  i)i-actical  for  power  transmission. 
according  to  Mr.  Cunningham,  due  to  the  corona 
loss.    Another  interesting  feature  of  the  line  is  that 


a  rre<|Ueu(v  of  ."lO  cycles  is  used. 

1>).  E.  .\.  Herg'  of  Union  College  and  consulting 
engineer  of  the  General  Electric  Company  gave  a 
.series  of  talks.  Xovend)ei-  7.  S.  and  !•,  on  Ileaviside's 
expansiim  theorem.  Heaviside"s  operators  olfer  an 
interesting  method  of  solving  the  problems  ordinar- 
ily handled  with  diflerential  equations.  In  many 
cases  the  use  of  diflerential  e(piations  gives  the 
results  ill  such  shajie  tli.ii  tiiey  cannot  be  applied 
to  the  iiroblem  under  consideialion.  Heaviside's 
theorem,  on  the  other  hand,  leaves  the  results  in 
practical  form.  The  great  advantage  of  Heaviside's 
theorem  lies  in  the  solution  of  i)roblenis  involving 
transient  phenomena  as  it  is  the  only  satisfactory 
method  of  dealing  with  these  jiroblems.  Problems 
involving  transients  are  at  the  present  time  among 
the  most  iuipoitant  in  electrical  engineering.  There 
is  no  doubt  but  that  Heaviside  as  pre.seuted  by  Dr. 
Berg  is  interesting  and  usefid  while  Heaviside  with- 
out an  explanation  is  nearly  beyond  comprehension. 

\A'hile  here  Dr.  Berg  gave  an  interesting  lecture 
on  •  Keniiniscences  of  Steinnietz"  before  a  joint 
meeting  of  the  V..  V..  Society  and  the  A.  I.  l'^.  1]. 
Having  lived  with  Steinnietz  for  several  years.  Dr. 
Berg  si>oke  from  experience  and  related  many  inter 
estiiig  iiiciilciiis  in  I  be  life  of  tlic  renowned  engi- 
neer. 

('harlcs  I'loleiis  Steinniel/,  was  bdiii  in  (ierniaiiy 
and  iind  little  cliaiici^  to  play  as  a  child  as  he  was 
always  cripjiled.  This  iacl..  according  to  Dr.  Berg, 
was  probably  responsilile  for  the  intense  enjoyment 
he  derivefl  from  pl.iy  liirungliunT  his  life.  His  activ- 
ities in  Germany  were  along  Sot  ialistic  lines  as  he 
was  editor,  coiii]ioser.  ami  printer  of  a  radical 
jiaper.  These  activities  made  it  necessary  for  him 
to  leaxe  (Jeniiany.  and  lie  tied  to  Switzerland, 
where  he  continued  t<i  piililish  his  paper.  Soon 
afterwards  he  evaded  the  Swiss  authorities  and 
came  to  the  United  Stales.  He  arrived  penniless 
and  was  given  a  [losition  with  the  Eichmeyer  Elec- 
tric Company  in  New  York.  His  early  scientific 
and  mathematical  traiiiint;  liecame  of  use.  as  he 
started  to  work  in  clcctricily.  Later  the  company 
I'ni-  wiiicli  lie  winked  was  Iponght  liy  the  (ieneral 
Electric  Company  on  the  coiiditimi  that  Steinnietz 
come  along.  From  that  time  until  his  death  he  was 
consulting  engiiucr  with  the  latter  firm. 

The  Steinnietz  method  of  analyzing  a  prtdiiem 
was  mathematical,  thus  giving  results  which  were 
theoretically  co'ri-ect.  In  this  way  his  method  is 
much  ditferent  from  that  uf  Edison's,  which  consists 
of  solving  lU'obleiiis  largely  by  experiment.  Stein- 
metz's  determination  of  the  hystei'csis  exponent  was 
based,  however,  on  the  results  of  a  great  many  ex- 
periments.    This  discovery  alone  made  him  famous. 


«;(i                                                                             THE    Ti:ciIN()(iRATH  .finuKiri/.  l')?,^ 

For  sc\('i-;il  yi'Mis  he  ;iii(l  1  h-.  I'xru  iii;rnLtaiiii'<l  ;i  ieiicy  Mini  \V(M  liii;;  i|\i;ilitii's  of  f;(';ir  tc^clli.  Tlic  W(H-k 
small  zoo  ill  Sflniccrail y  wiiicli  was  a  source  of  is  hciiiji  iloiic  in  tlie  research  lalxiratniy  of  tlie  de- 
great  interest  to  tlie  cliildieii  of  the  town.  Stein-  jtaitiiient.  The  inachine  used  in  carryiiii;  on  the  iii- 
metz.  as  stated  hefore.  liked  to  lilay,  especi;illy  with  \estii;atioii  is  the  Lewis  (iear  Testing;  .Machine,  a 
children  and  usually  sjieiii  his  suMiiiiers  camping  si)ecial  machine  desiijiied  and  built  for  the  Iniver- 
witli  one  or  more  of  Ihem.  He  also  appreciated  sity  of  Illinois  hy  the  ^^■ilf(n•d  Lewis  ('iiiii|iany  of 
beauty  in  nature  and  in  fact  in  aiiythiiiL''..    As  an  I'liihulelphia. 

examid.'  of  this.  Dr.  Her-  sai.l  Ihal   they  fre(|iieiilly  f,,  preparation  for  the  invest i.i^atioii.  a  consider- 

gave    dances    for    their    many    yoiinj;    friends     and  .,,,,p   .,„„,„„,    ,,,■   ,|„„.    .^as   spent    in    desi-nin-   and 

Steinnietz  usually  spent  the  evenin-  tallciii.t;   t.i   the  ,,„ii,^iug    .,„    i,„ii,.;uin.ii    ^a.-e    for    measuriuf.-    tooth 

prettiest    oirls  present.      Dr.  Berg's  talk   was   int.-r-  ^^.^.^^,   ^^^^^^  ^,,,.,.,.  j^  „,,  similar  machine  mi  the  mar- 

estingami  appropriate,  comiiio  as  it  did.  s.Km  after  ^^^^      Professor  Hainm   has   interested   three  of  the 

the    death    of    the    noted    engineer,    which    occurred  ,^..„|i,io    ,„;niiifa(tnrers    of    gears    ami    gear   cutting 

Di  toiler  :JC..  I!t2:l.  machinery   in    ihe   investigatimi.   to   the  extent   that 

I'rof.  -1.  T.  Tykocincr  gave  a  talk  Deceiiiliei-  K'.lh.  they   are   iio\\    supjilying    the    material    used    in    the 

I'.tJIl.  ini   some  of   the  results  of  his  lesearch   in   lli<'  e\])erinieiits.      I'reparatioiis    for    the   work    are   well 

tield  of  radio,     in  rirder  to  carry  out  this  research  it  under  way  and  a  few  iireliminaiy  tests  have  already 

was  ii(>ccssarv  to  use  models  due  to  the  cost  of  full-  lieen   made.     The  data   olitaine(l  from  this  investiga- 

sizeil    e"iiii|inieiit.    and    to    av(dd    interference    IKnu  tion  will  he  of  giM-at   interest   to  nianufactiirers  and 

commercial  stations.    The  first  iniihlem  was  to  Iniild  users  of  gears. 

model     antennas,     which     was    <  .nnparal  ively    easy.  Trrni  Sf,  ,nn   Tinhiin  .      \   new  Ten  v  Steam  Tur- 

However.  in  order  lo  have  similar  comparalde  cm  |,j,,,,  ^^../^  rec.-ntly  installed   in  the  power  laboratory 

ditions.  it   was  necessary  to  i.rodnce  waves  propor  ,,,  ,„,  ,^^,.,,  j„  d<  t.  rminin-  the  most  economical  con- 

ti-.nately  sh.uter.     Tli.>  mo.h  Is  wen    one  hundre.lth  ^,||„|„i,,„    ,,,•   ^|, ,.,,,,    f,„.   .,    ,,.,,„ired    load.      Tin-   tur- 

s.ize  so   the   freipiencies   reiiuired    were    KM)   times   as  i^j^^^    ^^   |^^.^,|^.  ^^^^  ,,,.  .^   ,,,,,^|,|,.   ,-„,,,i^^  ,,,,„.,.,   .,„j  ^j., 

great  as  in  ordinary  us.-.    These  Herzian  waves  were  ,{.,j,..,„  .vhe.-ls.     Tli,-  inil.iue  runs  at  an  inlet  steam 

pro.luced  hy  the  hot  cathode  vacnum   tube  at   a   fre-  p,.,.ss,nv  ,,f   it.",  |1,  p.-i    s,,.   in.,  and   with  a   si.eed  of 

qnency  of  .".O  to  Hill  milli.m  cycles  per  .second,  with  .,-,.-  j.^,  ,,^      ,^  |^.,^  ^j.^.  ^^-^^^^  pressure  nozzles  deliv- 

corresponding  wave  lengths  of  C,  to  ::  meters.  ^^^.j^^^    ^^^,^^^^    |.,.,,,,,    .^    i,,,^^,,^    ,.i,j„      ,p.^^.„    ,,f.    j,,^^,. 

In  order  to  iiKasiire  these  waves  it  was  necessary  mizzles   have   no   valves  so   it    is   impossible  to  shut 

to  construct  a  siiecial  wavemeter,  so  this  was  done.  them  otf.    The  valves  (ui  the  remaining  nozzles,  how- 

With  these  two  pieces  <:f  apparatus,  I'rof.  Tykocincr  <*ver,  make  it  possible  to  run  the  turbine  with  any 

lias  done  considerable  work  in  measuring  the  con-  combiiiati<m  of  nozzles  open  under  a   1-4,  1-2.  34  or 

stants  of  various  types  of  antennae.     This  tiehl  of      lull  load.     From  curves  .ditai 1  fi(un  the  test  data, 

radio  is  at  the  present  in  an  uncertain  state  due  to  it    is    possible    to    delerinine    the    least    number    (.f 

the  fact  that  the  performauce  of  various  antennae  nozzles   required    to  deliver  the  desired   load.     Th«' 

cannot  be  calculated  with  certainity.  as  can  the  per-  turbine  runs  a  L'."(l  v.dt  gener.itor  which  delivers  4tl(l 

forniance  of  the  tubes  now  used  in  the  generatiini  amperes  at  full  load. 

of  wave.s.    It  is  true  tliat  there  have  been  only  three  otf,,    r;„.v    i:i,i/iiir.      A    new    T,()    h.p.    Otto    (4as 

steps  in  the  development  of  antennae.    The  first  was  Engine   has    been    added    to    the   ecjuipnient    of   the 

discovery    of   wave    transmission:    the    second    was  p.^ver  laboratory.    The  motor  which  has  a  b.ise  <if  11' 

JIarconi's  vertical  antennae  with   consequent  modi  inches  and  a  stroke  of  21   inches,  runs  at  a  speed  of 

tication  of  inverted.  "L,"  '-T,"  and  (  ther  types;  and  ■_>:',()  r.p.m.     City  gas  used  as  a  fuel,  passes  through 

the    third    was    Alexandersoirs    multiide    antennae,  ;,  „;,m  mHer  which  measures  the  amount  n(  gas  used 

Trof.    Tykocincr   has    been   engaged    in    researdi    at  ;,„,i  ,]„.  pressure  of  the  gas  during  the  test.     Igni- 

Illinois  about  two  years.     For  alxmt   14  years  pre-  tj„ji  jj.  furnished  by  a  high  tension  magnet,  with  a 

vi<nis  to  this  lime  he  was  one  of  the  foremost  exjierts  make  and  break  circuit.     The  engine  is  started  with 

of  Russia.  compressed    air   .-ind    is    run    a    siifl'icieiit    length   of 

lime   to   overcome   the   inertia    of   the   motor   ]iarts. 

-«  X       1           •        1    T-i         •               •           -NT  -Innior   students    in    tln^   mechanical   eimineering   de- 

Mechanical  Engineering  News  j,^,^.^,„^,^^  ^„...  ,,,,,^„i,.,.,  ^„  ,„,  ,,„.  ,„^;,i„„„„  ,^,,., 

Dki-.vktmext  Xotes  j,,,i(.y  of  the  engine. 

Gear  iiir(sti(/ii(i()ii.     Professor  ('.  W.  Hainm  and  77ic  Xt/tidiml    W'm  m   Air  Ihntiitfi  und    Vintilut- 

J.  W.  Huckert  of  the  mechanical  engineering  depart-  hir/  Axsacinli'm   h.is  apin-ojiriated  the  sum  of  825,- 

ment.  are  condticting  an  investigation  on  the  etfic-  00(1  to   ]»■   used    in   heating  and   ventilating  experi- 


I 


■hiiuKirii.  I'.i>'i  11  li:    'l'i:('IIN()(iKAni  '  !1T 


iiuMils  ;iii<l    icscai-cli    work   ;il    llic    I   niv  cisil  y   (if    llli  RsilW3,V  NgWS 

IKiis.      The  liioiicy   will   he  used   in   lilivilii;  a    inl,  creel 
iiii;  a    I lerii  ei!.'.lil    i-oein   house,  ,-inil    in    pn reliasiiifj 

the  necessary  e(|niiinienl    lor  I  lie  new    linililin;;.     Tlit 

,     ■,  ,.  ',  ,         11    1        ,      1    ;.      1   ;,,       ilcpail  nienl     is    leaving;     lliis    vcar.       .Mr.     .Milchell 

linililnii;   ami    e!|ni|inu'nl    will    lie    iiseil    in    (Icleriiiin-  '  -^  • 

,,    '      „  •    •  ]    ,1  .   .    :,,.     ,  ...,i.  ...    „.;,i,       intends  (o   lake  nn  sicel   work  at    Hirininiihani,   Ala 

in;.',    the   (Iticiiiicy    and    the   ca((acily.    le.fictlicr    witli  '  '^ 


-Mr.  U.  F.  Mifclicll  who  has  for  soiiic  years  ])asf 
lecn   research  assistant    in   the  railway  eiijiinccrinu 


the    |iro|icr  condition    and    o|)eratiini    of    the    Inrnaie 


It     is     not     definitely     known     at     the     present     time 


,       ,      .,  ,    ,      ,,•,     I  wlielhei   sen lie  will  lie  put  ill  his  iilacc  at   the  riii- 

to  do  t  he  w  iirk  rc(|nired.  '  ' 

\  el  sit  \'  or  not. 


Miicliiiii  Slio/i.  The  loiindry  di\isioii  oT  tin 
incchanical  eiiiiineeriii!,;  deiiartnient  has  recently 
]inr(  hased  a  new  electric  drying;  oxen  with  an  ante 
malic  lempei-al  lire  contrid.  The  inside  dimensions 
I  r  the  oMii  are  Id  inches  Ity  III  inches  liy  10  iiiclies. 
Power  is  sii]iplied  from  a  11(1  volt  alteriiatini.>,  cnr 
rent  line.  The  o\-en  was  ]Hircliaseil  fnnii  1'".  II. 
Sari.'enl  and  ( '(Mii)ia  iiy,  Chicajio. 


The  railway  electrical  c(Mirses  are  in  the  process 
of  (haiiiic  this  year.  The  senior  schedule  only  is  iii- 
\(dv((l,  il  lieiiij;  tiie  plan  id'  the  department  to  intro- 
duce Iv  I'.'.  :!.■).  S5  :!(!.  and  >'(>  ami  (ill  out  11.  Iv 
.").").  Some  of  the  10.  l-\  courses  must  lie  shortened  to 
permit  the  chaiifje.  Several  id'  this  year's  seniors 
ha\-e  iiiaile  the  siilist  it  ill  ion  to  advantayc,  and  it  has 


been    f(dl    that    the   permanent   chaiii;e   in   cm  ricnliim 

/•■,/<  ,ilti,  \  nir.s.     .lohii  H.  l'ark..r,  --11.  is  actinj;  as  ^i,,,,,,,,  ^,|^„  ,„,  ;„,,.:nitaj;cons. 

full    time   assistant    in    the    mechanical    enj-ineeriii-  -p,,,,   „,.^^.   ,;,.„,.,,.,,    i.-|,.,.,  ric   I'C  T,  contr.iller  and 

''''""■'"'"■•^'-  the    two    motors   are   c<im]iletely    installed    now    and 

d.  K.  Taylor  is  a   full  time  iiist  nicl.ir  in  mechaii-  ^vere  e.\hihited   for  the  tirsi    time  at    the  eii-ineerinjj 

ical    eiii;iiieeiiiii;    desi<;ii.      .Mr.    Taylor    received    the  ,,pen   house.     The  api)aiatiis  has  liecii    placed    in   an 

dei;ree  id'  liacln  loi    of  science   from    I'nrdiie    riiiver-  ,>xf(  nsii.ii  liiiilt   lo  t  he  lirake  shoe  testin.u  jila  lit.     The 

sity  111   I'.iL':.'.  railway    laliatory    now     extends    (>\er    considerahle 

.1.  W.  iliickert,  who  has  been  eiif^aiL'ed  as  research  :nca,  and  is  .-ne  of  ihe  most  complete  in  the  c<iiiiitry. 

assiyt.int    in   the  mechaiiical  eiif;iiieeriii-i  laboratory,  'I'll''    i"iilwa\     t'liili    obt.-iiiied    and    exhibited    the 

holds  the  derrce  of  liaclndor  of  science  from  the  I'lii-  lil'n   mn'li'  in   Hi"  plant   (-f  tin'  Kaldwin   Locomotive 

versity  id'  Smith   Dakota.     .Mr.   Hiukert   succeeds  .1.  \\'oiks    with    iiiucli    sincess.      Tiie   iii<dnre   was  very 

K.   Nicliohis.  who  recently  resi-;ned.  c.implete    t;ikin-    ii|i    the    phases    of    locomotive   con- 

II        V     i-       n-  1         I       ....      .II-....,;,  ,,,»  strnction    and     assemblw       The    iiictiire     iiroved     of 

■  loliii  A.  <i:iiill   Ipis  been  promoted  Ironi  assistant  '                  i 

.        ,    .  iiiteresi    to   nian\-    iieisoiis   other   than    railway   stu- 

to  instructor.  ■     i 

dents.     l'':lectioii  of  olliceis  for  the  folowiiifi' semester 

A.  S.  .M.  Iv  „jll  |,||^,.  |,|.,,.,.  .lannary  1(1,  \':r24. 

The   American    Society   of   .Mechanical    lOiijjiiieers 

and  the  l\ailway  Club  held  .i  joint   meeting  in  Kn<.',i- 

iieeriiij;    Hall    at    4    o"(dock.    iH'ceiiiber   14.    I'.tli:!.      \ 

lecture,  illustrated  with  iiio\in<>-  pictures,  was  f;iven 

IV  .Mr.  Walker  H.  i;\aiis  of  the  Haldwiii  I.,()C(iin(di\e 
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Works.     The  ineihods  of  asseinblv  from   the  chassis  ^'■''''''^    "<'^^-   l''''''''^  "I'   iii^i'-lii'i'-'T   "re   being   in- 
to the  eomideted   locomotive  were  shown   in   th.    pic  '^'•'l''"''  '"  <''*^  ^I'"'"«'  '"'''■ 

tnre.     The   lecture   was   hij;hlv   instructive   froni    the  Th..  ( 'yelone  Dust  Collector  is  .lesijrned  to  collect 

engineering  sUindpoiiit.      About    KMI    men    altemlcd  "'"■   ''"^"    *'''""'    ''"'    ^'"•'""^   "^'"'•-   """"'""''^    '"   the 

the  nieetiii"  lab.  and  coiidiu  1  it  to  the  outside.     .V  siiecially  oper- 
ated electric  fan  blows  the  dust   laden  air  into  a  fun- 

i'l    T\i     Sii;\i.\  nel-shaped   de\ice.  cansinji  a   swirling  motion.     The 

ri  Tan  Simula,  lioiioiai\    nieidianical  enjiineerinii'  |iarticles  i.d'  dust  are  dri\'en  aiiainst   the  side  of  tlu' 

fratei'iiity,    held    a    formal    initiation    followed    by    a  luniiel  and  fall  to  the  botlom,  while  the  air  goes  out 

baiU|iiet    at     Ihe    iiiinan    Motel,    Uecember    12.    I'.tl!:!.  the  top.     The  fan  is  nniipie.  in  that  it  sucks  the  (lust 

.\fter   the   bainpiet    short    talks   were   .i;i\('ii    by    both  from  the  machinery,  and  also  blows  it  to  the  outside. 

faculty    membeis    and    studenls,      T.    ( '.    Willi.    'lU,  'piie    linmmer   dit;.    recently    installed,   is   a   new 

president    of    the   or^..ani/.atioii,    L',ave   an    address   of  iimoNation   in   ji;.:   screeniiii'..     A    15  cycle.    1    K.V..V. 

,  weloonie    to    the    new    members.      .1.    K.    Scott.    'liT.  o,.||(.ia  lot     excites    the    electromagnet     to    give    the 

acted    as    toastmaster.      The    followin-    men     were  screens   ihe  vibration    to  se]iarate  the  various  sizes 

initiated:    I.  I,.   Peterson.  'lM.  d.   L.  Sidialler.  'IM.  ('.  ,,(•  |.,„.|-,  jni,,  three  grades. 

S,  Strike.  -Jt.   P..  A.  Cmliii     L'l.  C   H.  .Murray,  -.n,  ^y,,,.,.    ^^   ^,,^,^   ,„.j,^„    ,,„,,,.    ,,„,..,,.,,^   p,  rfecting  a 

.1.  R.  tlaulf,  -LM.   n.   K.   Peterson,  -j:,.  W.  S.   Koi-sch,  ,„  ^^    ^^j,.   j,^    ^^.|,i,,,,   ^^.j,,   „.|,.,,,,,^.  ,,,„,j„„s  grailes  of 

■-•">.  <'■  I^-  l^ii'li.  ■■--'■'•  and  ('.   P.   Ilinnes.  "L'.-i.  (Cenliini.-d   ,,ii    Pm.w  tOfi) 
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Tlii^  fhil  eujciiieeiiii^  seniors  had  d  wuudeiful  ojnior- 
tuiiity  to  meet  some  ol'  tlie  aliimui  ;it  tlie  liaiiqnet 
in  Cliifugo  (luring  the  insyeetion  trip.  Among 
those  present  were:  Prof.  W.  A.  KnapiJ,  c.e..  "07, 
of  I'urdue.  A.  •/.  ^chufiiuii/rr,  c.e..  "03,  Division 
Engineer,  city  <>f  Cliicngo.  •/.  7'.  Haiilcy,  c.e.,  "10, 
of  the  Corrugated  Bar  Co.,  Mrrlr  J.  Trees,  c.e., 
"07,  vice-president  of  the  Chicago  Bridge  and 
Iron  Works,  0.  K.  Strchlou-.  c.e..  "96,  C.  S.  PiJU- 
itiri/,  c.e.,  '07.  and  C.  H.  Mottirr.  c.e..  "10,  office 
eugineer  of  the  Illinois  (enlral. 

Murray  Hanes,  a.e.,  'Vd.  is  an  ai'chitect  in  his 
father"s  office  in  S])ringlield. 

drorgc  E.  Mcliifj/re,  a.e.,  "13.  is  ii  structural  engi- 
neer for  the  Kansas  City  School  board. 

r.  R.  Vclzy,  m.e..  '14.  is  living  in  I'rbana  and  is  an 
engineer  for  tlie  riiampaign-I/rliaiia  Drainage 
District. 

W.  S.  Slack,  e.e.,  "IS.  is  selling  electrical  trucks  for 
the  General  Electric  Co.,  in  Chile,  S.  A. 

//.  H.  Hrrb(  rt.  c.e..  "1'."!.  is  a  masonry  inspector  for 
the  Illinois  Central  as  is  ]•].  C.  h'uchl.  c.e.,  "I'o. 

A'.  //.  Whi]ijilr,  c.e..  "OtJ.  is  assistant  chief  engineer 
of  the  American  (las  Co.,  of  riiiladelphia. 

Stanl'y  P.  Fartccll,  e.e.,  '07.  is  vice-president  and 
director  of  the  Bureau  of  Commercial  Econom- 
ics in  Chicago.  In  this  capacity  he  is  serving 
the  industrial  engineering  department  of  the 
Instill  utility  companies.  At  one  time  he  was  an 
instructor  at  Illinois. 

R.  F.  Lrliiinti,  e.e.,  '10.  is  connected  with  the  Ampere 
factory  of  the  Edison  Lamp  ^^'ol•ks,  in  Xew 
Jersey. 

R.  S.  Gregg,  a.e.,  '13,  has  been  appointed  as  assist- 
ant to  the  supervising  architect  of  the  Univer- 
sity. He  was  formerly  with  Hewit-t  and  Emer- 
son of  Peoria,  as  an  architect. 

H.  H.  Hudsall,  c.e.,  '97,  is  general  superintendent  of 
the  I>eonard  Construciton  Co..  of  Chicago.  He 
has  in  his  employ  Carson  ■Jennings,  c.e.,  "in. 

F.  iS'.  Gurda,  a.e.,  "20,  is  in  Milwaukee  as  the  junior 
member  of  Gnrda  and  (liirda.  .Architects. 


('liiirln'  J).  \'(iil.  c.e..  "Itl.  has  been  appointed  man- 
ager of  parks  and  safety  for  the  city  of  Denver. 
After  graduating,  he  worked  for  the  Union 
Pacific  and  Oregon  Siiort  Line  on  surveys,  shop 
construction,  division  control  and  railway  con- 
struction, later  he  served  as  assistant  engineer 
of  the  city  water  department  of  Butte.  Mont.  At 
l>resent  he  is  a  railway  and  hydraulic  engineer 
for  the  Colorado  state  iniblic  utilities  com- 
mission. 

C.  L.  Voiirud,  e.e..  '-'2.  has  been  ti^aiisferied  to  the 
Lighting  Commercial  Department  of  the  General 
Electric  Co.,  after  having  completed  his  Stu- 
dents" Training  Course. 

/'.  N.  Vurtt  t .  e.e..  ''I'l.  who  has  been  connected  with 
the  Industrial  l)ei)artmeiit  of  General  Electric 
has  been  transferred  to  the  field  sales  force  at 
the  Chicago  Office. 

ir.  A.  Miniii.  J.  11".  Murqmirdt,  R.  V.  Ray,  e.e.'s,  '23, 
are  now  enrolled  in  General  Electric's  Training 
(•ourse. 

<  liiivUs  L.  Morgan,  arch..  "14,  is  responsible  for  the 
Homecoming  Uoster.s  illustrating  the  Stadium. 
These  jiosters  found  their  way  to  almost  all  of 
the  towns  and  cities  in  the  middle  west. 

/'.  7.  MuUon,  c.e..  "94.  is  with  the  Illinois  Steel 
Bridge  Co..  at  Jacksonville.  He  has  had  varied 
experiences  since  leaving  school,  among  them 
being :  Mississippi  River  surveys,  bridge  work  at 
St.  Louis,  Eng^ineer  and  Agent  for  the  Illinois 
Steel  Bridge  Co. 

N.  B.  Fhiyg,  m.e..  "04.  is  consulting  engineer  to  a 
firm  of  stoker  manufacturers.  His  headquarters 
are  in  New  York  City. 

C.  C.  ^Yih^y.  c.e..  "04.  of  our  l)ei)artment  of  High- 
way Engineering  had  charge  during  the  summer 
of  the  same  department  at  Iowa  State  College  at 
Ames. 

H.  H.  Dunn.  r.e..  "08,  formerly  associate  in  railway 
engineering  at  the  T'niversity,  is  now  with  John 
Biehler  and  Co.,  as  a  consulting  electrical  engi- 
neer. 
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ir.  K.  Muvll(r.  ;i.e..  '20,  is  iilso  in  .MilwaiiUoe  with 
the  (ii-iscoiii-Russoll  Co.,  mmml'acturers  of 
iiincliiuei'y. 

I\'ii<l ii()i  Si)(iii</I(!/,  a.c,  "l!l.  has  also  i'oiir,'  back  to  tiic 
(aiii])iis  to  work  in  tlu'  suin-i-visiug  arcliitcct's 
oflicL'. 

litiilli/  liroini,  in.e.,  "i'L'.  is  in  llic  t<'sl  (h'|iai'tnicnt  (if 
liic  Santa  Fc  at  Topcka. 

.1.  //.  /•'r.v.s7(/-,  cer.e.,  '23.  has  hccn  ajipoinlcd  siiiicr- 
intcndiMit  of  the  Haniillon  Clay  .Mannl'acl  uiin^^ 
Co.,  of  Cartilage. 

Mix  ltd  liuffl,  a.e.,  '2;!,  is  now  willi  'ralnia(l}.'c  and 
Watson,  architect.s,  of  Chicago.  Miss  Kaftl  is 
one  of  four  women  who  lia\e  gradnatcd  as  engi- 
neers. 

A',  ir.  Murtoii,  ]ii.e..  "2."!,  is  in  I'rliana  as  an  engineer 
for  tiie  Leavitt  ilannfaeturing  Co. 

Gcoryf  H.  Wihiiarth.  e.e.,  "09,  is  vice-pre.sident  and 
general  manager  of  the  Minnesota-Wisconsin 
Light  and  Power  Co.,  with  headquarters  in  Eaii 
Claire.  His  com]>any  supplies  electricitj'  to  7'S 
cities  and  the  plant  controls  71,800  H.  P.  of  de- 
velojjed  water  power. 

Vharhs  H.  Mdlicir.  arch.,  M3,  has  heen  wandering 
around  Italy  picking  up  interesting  bits  of  arcli- 
iteeluraj  ideas. 

Ftoijd  IF.  Huy,  arch.,  "21,  has  just  returned  from 
England  where  he  studied  under  the  Plyni  Fel- 
lowship. E.  L.  HuhlcU.  arch..  '22.  has  recently 
sailed  as  the  winner  of  the  tenth  award  of  the 
Pellowshi]!. 

().  E.  Binnk'iir,  areli.,  '22,  is  an  architectural 
designer  foi-  1>.  H.  linrnham  and  ('o.,  of  (Chi- 
cago. 

F.  C  Fcatz,  c.e..  "14.  is  the  district  engineer  for  the 
Illinois  State  Highway  I>epai'tnienl  with  etfices 
Paris,  111. 

E.  J.  Mchrcn,  c.e..  "()(>,  is  not  only  a  successful  ediloi' 
but  also  seems  to  be  somewhat  of  a  long  distance 
speaker.  Thron.irh  the  courtesy  of  Station  AVJZ, 
of  the  Radio  Coriioration  of  America,  ^Ir. 
Mehren  has  recently  broadcasted  a  t.ilk  on  the 
engineering  profession. 

From  the  Armo\ir  ICngineer,  we  (ind  thai  Ihiiri/ 
Perm,  c.e.,  '10,  has  been  appointed  Assistani  I'ro 
fessor  of  Civil  Engineering  and  baseball  c(iach. 
The  Enguicc)  says,  "Coach  Penu  has  had  con- 
siderable experience  in  college  and  semi  luo 
circles.  He  graduated  from  Illinois  and  whil(» 
there  made  a  remarkable  record  as  a  i>itcher. 
— he  should  be  a  valuable  addition  (o  oiii'  coach 
iug  staff." 

C.  B.  titylcn,  c.e.,  "12,  is  president  of  the  St,vles  Con 
tracting  Corporation,  Chicago,  Iniildeis  of  rail 
road  and   industrial   bridges  and  buibliiigs. 


.1.  M.  lin  il:i<\  ni.e.,  '21,  is  doing  general  engineei'ing 
work,  tuiiiing  onl  draft  gears,  hand  brakes,  buf- 
fers, shock  absorbers  and  car  door  fasteners. 

Wurrii  /■;.  Clfrchnnl.  ni.e.,  "21,  is  teaching  a|)plied 
inathematics  and  mechanical  drawing  in  the 
Arsen.il   Technical    High    School   of   I  ndi.inapolis. 

Miirlin  Frisli,  m.e.,  "21,  is  aiding  reseaich  and  (level- 
opnienl  work  for  the  Combustion  lOngineering 
Coipoi-al  [on,  .M  ilw.-inkce. 
i.  I/.  (Inixxr,  m.e.,  "21,  is  with  the  (btodman  Manu- 
facturing Ce..  of  (  liicago.  His  particular  work 
lies  in  the  (le\  eliipnient  of  a  coal  loader  to  be 
used  in  mines. 

H.  .1.  fliillci/,  m.e..  '21.  is  witli  the  T(!xas  Co.,  spe- 
cializing in  the  consi  rnci  ion  ol'  powei-  plants. 

Aiiliiir  llcuxir.  m.e..  "21.  is  in  the  Pi'oduct  Engi- 
neering Department  of  the  (  rane  Co.,  Chicago. 

fl.  .1.  fjofquist,  m.e.,  "21,  works  with  the  Hayward 
Co.,  contract(U's,  engineers  and  manufacturers. 
He  is  in  the  V(n1ilating  <le]iartment. 

E.  (I.  l^fdiilci/,  m.e..  "21.  is  specializing  in  refriger 
at  ion  for  the  Henry  AA'.  ^'ogt  Jfachine  Co.,  of 
Louisville.  Ky. 

Oscar  /■'.  ^ttdiithr.  m.e.,  '21.  is  with  Westerlin  and 
Campbell,  Chicago  refrigeration  engineers  and 
contractors. 

A'.  />.  .1/(//.s-,  c.e.,  "2;!.  is  with  the  Manitowoc  Portland 
<  ement  Co.,  in  ^^'isconsiu.  The  firm  is  putting 
up  a  new  -If'To.OOO  cement  plant  and  Bob  was  re- 
spiinsible  fiM-  the  design  of  all  the  concrete  in  the 
place. 

<>.  IJ.  Miiji.  a.e.,  "23,  also  journeyed  to  JIanitowoc 
and  was  for  a  while  with  the  cement  plant  b\it 
later  went  with  the  Manitowoc  Ship  Building 
Co.  Here  he  designed  the  steel  work  and  is  sup- 
er\  ising  the  erection  of  the  new  cement  plant. 

./.  (I.  ll'orAr; ,  m.e.,  '04.  has  been  appointed  assist- 
lant  to  the  I'rcsident  of  the  American  Engineer- 
ing Co..  at  Philadelphia. 

./.  1/.  liiiiid.  m.e.,  "O."),  is  a  mechanical  engineer  for 
the  Hope  Manufacturing  Co.,  of  Stockton,  Calif. 

AUrcit  UiliiKiiiisl.  c.e.,  "22,  is  testing  cement  for  the 

State  Highway  l)(>i)artment  at  Oglesby. 
1/.   (UiDjicr.  m.e..   '22,   is   with   the  JolinsoTi   Service 
Co..    of    ;\lil\\  aukee.      AMiile    on    the    campus    at 
Honucoming  be  was  run  down  i>y  an  automobile 
and  had  t(.  speinl  a  few  days  in  the  hospilal. 

I'inil  With',  m.e..  "23,  is  with  the  Henry  Vogt 
.Machine  Co..  of  Louisville  as  .\dvertising 
.Manager. 

/;.  v.  lUi.r.  c.e..  "21.  has  gone  to  the  Kansas  City 
i^lfice  of  the  Jlississip]ii  Structural  Steel  Co.,  as 
a  salesman.  Tie  was  formerly  connected  with 
I  he   I  >ecal  nr  ulfice. 

//,  A*.  Hdrlinid.  cer.e.,  "23.  is  making  brick  in  Pe(jria. 
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C.  K.  Dr  l.i'iur.  (■.(_'..  "rj,  is  a  iia'iiiln'r  of  ilic  linn  oi' 
KelUer.  De  Lcinv  \-  ("n..  coiisultiug  engineers  of 
Chk-ago.  He  is  iio-.v  dnin^L;  iiniiiicipal  improve- 
ments around  ('liita<4;ii. 

fjfiris  FisJii  r,  c.e.,  "12.  is  a  nieniljer  of  the  firm  of 
Co])e  and  Fislier  of  Decatur.  He  built  the  dani 
across  tlie  !-an<^anion  at  Decatur  and  is  now 
working  im  a  tilTei-  plant  for  the  city. 

Pdiil  Kirchir.  c.e.'  "ll.',  nianaj;es  the  pole  division  of 
the  !Massey  Concrete  Products  Co.,    of  Chicaj;o. 

Dare  Murjjhi/,  c.e.,  "12,  has  also  deserted  engiueerinfj 
for  athletics.     His  office  is  in  the  I',  of  I.  Gym. 

//.  7''.  Wiiffinr.  c.e..  "ll'.  is  with  the  Hlinois  Traction 
Co.,  at  Peoria. 

Ned  Woniii.  ce..  Mi',  is  manager  of  the  Chicago 
office  of  the  Portland  Cement  Association. 

A',  ir.  Ibcnfddl.  111. e..  "I'l.  is  with  W.  H.  Miner,  in 
ventor  and  designer  of  railway  ai^diances. 

E.  H.  Allim.ii.  min.e.,  '-'1.  is  in  consulting  engineer- 
ing work  as  tiie  head  of  the  Allison  Kngiiuering 
Company  of  ("hicago. 

E.  T".  Allen  niin.e..  "ICi.  is  liie  general  manager  of 
the  Gengol  Plant  of  tlie  Illinois  Steel  Comjiany. 
Chicago. 

/•*.  B.  Biuki  !i.  niin.e..  ''I'l.  is  a  niendier  of  the  tirni 
of  Btiekey  Coal  Company  of  Chicago  with  head- 
quarters in  that  city. 

C  W.  Camiicll,  min.e..  '17.  is  emjiloyed  as  a  mining 
engineer  by  the  Old  Ben  Coal  Corporation  at 
West  Frankfort.  lllim)is. 

F.  A.  Dcnar,  min.e..  'i!!'.  is  taking  I  lie  student 
course  of  the  Ingeisoll  Hand  ilachinery 
company  at  Chicago. 

H.  C.  Eckart,  min.e.,  ''1-.  is  superintendent  of  opera- 
tions at  his  company's  iron  mine  at  Coleraine, 
Minn. 

•/.  0.  Fitzitafrick,  min.e..  17.  is  in  insurance  work 
with  the  Associatetl  Com])anies  at  Hartford. 
Couuecticut. 

Thomu-s  Frdxcr,  min.e.,  '17,  is  Kesearch  Assistant 
Professor  of  Mining'  Engineering  at  the  Univer- 
sity of  Illinois.  Professor  Fraser  was  formerly 
in  the  U.  S.  Bureau  of  Mines  as  Mining  Engitieer. 

./.  H.  Griftiier,  min.e.,  '1"),  is  in  the  compensation 
department  of  the  Associated  Companies  at 
Hartford,  Connecticut. 

R.  M.  Hcinrichs,  min.e,,  ■--.  is  taking  the  student 
course  of  the  Goodman  Manufacturing  Company 
at  Chi  cage, 

J.  S.  Hoiisma)!,  min.e.,  '14,  is  in  the  head  loading 
department  of  the  Goodman  Manufacturing 
Company,  Chicago. 

•/,  C  Hup/x  nil'  /).  g'.e.,  "25.  has  gone  into  printing 
business  for  himself  in  (hicago. 


Engineering"  Open  House 

(Continued  from  Page  76) 
dents.  .\ll  the  wfirk  of  the  wood  shop,  foundry  and 
machine  sliop  was  centered  on  the  production  of 
this  engine.  The  work  in  these  divisions  was 
handled  witli  the  skill  and  efficiency  of  an  A-1 
manuf.uturing  concern.  In  collaboratien  with  the 
liroduction  of  the  engine  the  studies  being  made  by 
these  divisions  on  molding  sand,  the  miscropic  inves- 
tigation of  metals,  forging  and  Thermit  welding 
were  demonstrated, 

()ver  in  the  l']lectrical  Engineering  lab  the  oper- 
ation of  telejilioties.  sign  flashers  ami  innumerable 
liglits  served  as  an  introduction  and  apjietizer  to 
the  big  event  ne.Kl  s|iriiig — the  E.  E.  Show.  W.  R. 
M.,  the  rni\ersity  broadcasting  station,  was  open 
for  business  and  in-ogiams  fr<:m  all  parts  of  the 
country  were  being  enjoyed. 

Tlie  last  lap  (if  the  journe\  took  the  visitors  into 
the  domain  of  the  technical  work  again.  The  inves- 
tigation of  the  faligtie  of  metals,  and  the  work  in 
the  strength  of  ni.-iterials  and  hydraulics  was  dis- 
(ilayi  ll  by  the  department  of  theoretical  and  a])p]ied 
mechanics. 

Tin-  organization  of  such  aa  e.vhibitioii  as  the 
engineers  staged  reiniired  a  large  amount  of  work 
by  everyone  ami  the  committee  in  charge  of  the 
Open  House  deserves  a  great  ileal  of  ciedit  for  the 
e.xcellent  mannei  in  which  the  work  was  handled. 
Prof.  E.  ('.  Sclnnidt,  head  of  the  department  of  rail- 
way engineering,  was  general  chairman  in  charge 
of  the  Open  House.  He  was  assisted  by  faculty 
re])resentatives  of  each  dei)artment  and  a  student 
committee  consisting  of  1.  E.  Boberg  "2-1,  chairman; 
W.  F.  Gerdes.  "24,  G.  G.  Bobin.son,  "24.  and  J.  R. 
Scott.  "24. 


Department  Notes 

(Continued  from  Page  97) 

material  by  the  use  of  air  pressure.  The  material 
will  be  placed  on  a  porous  .cement  plate  through 
which  air  will  be  forced,  and  by  regulating  the  flow 
of  air,  different  degrees  of  separation  may  be  ob- 
tained. 

Thomas  Fraser  and  L.  A.  Moses  are  doing  re- 
search work  in  the  Jlining'  Lab.  on  the  problem  of 
mine  ventilation.  They  e.xpect  to  arrive  at  results 
which  w  ill  be  of  practical  value  to  the  mining  world, 
and  if  they  succeed,  theirs  will  be  the  honor  of  the 
first  practical  soluticm  to  this  problem.  There  are 
at  present  a  number  of  well-known  principles  and 
formulae    which    are    theoretirallv   true,   hut   which 
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fail  wlioii  put  into  actuitl  practice.  .Miiiin<;  men 
have  lieen  reliietaiit  to  admit  tiiis  f(  r  a  nmiilicr  of 
3'ears,  and  nntii  a  very  few  years  a^-o.  little  was 
done  in  (liis  line.  Tlie  theoi'etieal  I'csnlts  wliicli 
Fraser  and  Moses  derive  from  tiieir  woi'k  iiere  will 
he  tested  oul  in  actual  practice  in  s(>veral  mines, 
to  which  they  have  access.  In  this  way  they  expect 
to  tinally  arrive  at  conclusive  jiractical  results 
which,  wiieii  iiuhlislud.  will  he  hut  one  more  contri- 
hution  hy  the  University  of  Illinois  to  the  niiniuf,' 
world. 

MiNi.NC  Society  Nor^s 

On  Xovemher  '1\  an  open  meetin<;'  of  the  Miuinp; 
Society  was  held  in  221  Engineering  Hall,  and  an 
exceptionally  large  numher  of  gne.sts  were  present. 
L.  B.  Rice,  of  ITunt  and  Com])any.  consulting  engi- 
neers, Chicago,  was  the  si)eaker  of  the  evening,  and 
as  the  meeting  was  an  o])en  one  no  husiness  was 
taken  up.  Mr.  Rice  addres.s(>d  the  society  on  the 
suhject  of  "Metal  Mines  In  Canada,"  and  illustrated 
his  talk  with  slides  and  three  reels  of  motion  pic- 
tures. His  lecture  conduiU-d  with  an  interesting 
discussion  of  the  Canadian  Mining  Laws,  relative 
ri>  jirospecting  and  the  exploitation  of  mines.  These 
laws  are  very  favorable  for  the  develojiment  of  new 
mineral  resources,  as  the  Canadian  (iovernment  is 
anxious  to  interest  American  capital  and  American 
engineers.    The  meetin-'  ailjourned  at  8:30. 

DF.r/rA  Air  Ei'silon  Initi.vtion 
On  Sunday,  Decemher  ^\\\.  Delta  Mu  I"]psilon. 
honorary  mining  fialeriiily,  held  its  regular  fall 
initiation.  A  professional  atmi>s]iliere  was  given  to 
the  entire  ceremony  Ity  holding  it  in  (Jiie  of  the  mines 
near  Danville.  Nine  new  niendiers  were  success- 
fully initialed. 

Formal  initiation  was  held  Jlonday  evening. 
December  0,  after  which  the  reguhu'  ban((uet  was 
held  for  the  oh!  and  new  niendiers. 


The  Urbana-Champaign  Sewage 
Treatment  Plant 

(Conlinued   Ironi   Pagp   73) 

structed  as  a  Hat  slab,  5  in.  thick,  and  the  ridges 
poured  afterward.  These  ridges  were  jilaced  at  li* 
in.  centers  with  a  4  in.  crest,  an  S  in.  base  and  :>  in. 
high.  The  sewage  will  tlow  from  the  valleys,  thus 
formed,  into  the  main  drains  in  the  |U])e  gallery, 
which  lead  to  the  lagoons  or  to  the  secondary  tanks. 
as  the  case  may  be. 

The  PiniijniKi  Station.  The  building,  known  as 
the  pumping  station,  will  liousc,  in  addition  to  the 
pumps  and  their  motors,  a  chemical  and  bacteriolog- 
ical laboratory,  a  garage,  an  air  compressor,  storage 


space  for  ;ni  iiKliislrial  locomotive  .and  ;i  small 
iiiacliiiic  sliii|i. 

I'Nir  raisin;;  the  sewage  fruiii  the  wet  well  to  the 
dosing  laiiUs,  three  centrifugal  ]Uini])s  will  be  in- 
stalled capable  (if  pnm]iing  _'.  :!  1-2,  and  Ti  million 
gallons  jier  day,  respectively.  They  will  be  direct- 
c(innecte(l  In  vertical,  slow  s])ee(l  motors,  set  on  the 
(lour  alicive  and  autuniat ically  controlled  by  means 
(if  lioats  in  I  111'  wet  well. 

l'"or  o]ii'rating  the  sludge  air  lift,  there  will  lie 
installed  a  single  stage,  belt  driven  air  com]iressor, 
luannfacdned  by  the  Siillixan  Macliiii(>ry  Company. 
The  air  lift  <M[ui])ment  will  be  cajiable  of  lifting  the 
sludge,  at  the  rate  1,000  g.p.m.  througli  a  maximum 
lift  of  I.").!.")  ft. 

The  entire  substructure,  consisting  of  tlie  wet 
well,  the  pump  well,  a  basement  under  the  machine 
sho]i,  and  a  foundation  wall  and  footing  under  the 
remainder  of  the  building,  will  be  constructed  of 
reinforced  concrete. 

The  su]ierstru(tiire  will  be  constructe(l  nf  cdiii 
nion,  red  brick  laid  in  regular  bond,  with  every 
sixth  course  a  full  header.  The  roof  over  the  lab(i 
atory  will  be  ccncred  with  1  in.  sheathing  and 
as]ilialt  shingles.  The  flat  roof  over  the  garage  will 
be  covered  with  reinforced  gypsum  slabs,  tarred  felt, 
liitcli  and  gravel. 

The  work  is  being  carried  on  under  the  super 
vision  of  the  Urbana-Champaign  Sanitary  District, 
organized  as  a  corporation  under  the  laws  of  the 
State  of  Illinois,  with  the  power  to  levy  taxes  upon 
the  property  within  its  limits.  Pearse,  (ireely  and 
Hansen,  Chicago,  are  the  engineers  in  charge  of 
plans,  specifications  and  general  siijiervision  of  con- 
struction. English  Brothers,  Champaign,  were 
awarded  the  contiact  and  are  carrying  on  the  con 
si  met  ion. 

Activities  in  College 

(Continued   from  Page  S5) 

w  liicli  would  weld  the  engineeis  together  into  a  live 
aclixc  body.  This  yeai-  there  is  every  jirospect  of 
seeing  such  an  excnt  made  a  reality;  tlie  faculty 
and  a  grunii  of  students  iiaxc  made  |ii-elimina7'y 
arrangements  fur  the  day  and  evciTthing  seems  to 
indicate  that  if  the  students  in  the  colleg<'  will 
.-iclively  sn]ip(ii-l  llie  plans,  the  Engineers'  Day  will 
lie  made  an  event    lh;it   will  be  well  worth  while.. 

lOvcrything  atlem]ited  dejiends  for  its  success  on 
the  snp]i(.il  (if  the  students.  If  e\-eryiuie  will  give  a 
little  of  his  time  ;tiid  disiilay  a  little  inlei-est  in  the 
proposed  events,  (his  year  will  see  actixities  lirnily 
eslalilished  that  will  make  for  lieltei-  and  more 
active  engineers  both   before  and  after  graduation. 
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Power  Data  for  Illinois  Coal  Mining- 

(Cnnti  lined  from  Page  75) 

per  c-eiil  iPiiiiniiiig  troiu  nil  to  52.2  per  eeiit ;  ciiltiii}.' 
(mining)  from  nil.  in  a  'liiind"  mine,  t(i  47.2  pel'  cent 
,■111(1  liaiilage  from  4.0  ]ier  cent  to  (i7.1  per  cent. 

A  futile  ett'oit  wa.s  made  to  <lisco\er  a  roiigli  and- 
ready  formula  for  the  amount  of  ]»>wer  re(iiiired  by 
a  mine  of  a  given  capacity.  The  data  ])r(ncd  tiiat 
costs  per  ton  do  not  vary  as  depth,  nor  as  daily  ton- 
nage. If  depth  jiossesses  a  definite  function  in  any 
of  the  items  of  power  consiiiii]ifieii.  it  certainly 
must  show  in  the  item  of  hoisting;  yet  the  )iercent 
age  of  a  mine's  total  power  cousumption  that  is 
leiiuired  for  lioisting  is  often  less  for  a  dee])  mine 
capacity  lessons  the  cost  of  each  sIc])  in  the  in-odiic 
tion  hut  of  less  depth. 

Normally,  in  industrial  lines,  an  increase  in 
ca])aciey  lessens  the  cost  of  each  step  in  the  )iiiidiic 
tion  per  unit.  In  coal  mining  the  unit  of  production 
is  one  ton  of  coal.  For  a  period  of  one  year  one 
mine  averaged  '2Ct'A'-i  tons  per  day  at  a  power  cost 
])er  toil  of  4:.402c  while  a  neighhoring,  commonly- 
owned  mine  produced  3500  tons  at  a  ]iower  cost  per 
ton  of  8.154c.  In  other  words,  the  tonnages  were  as 
1  to  1.028  while  the  relatixc  power  costs  were  as  1 
to  1.^25 — the  variations  heing  in  the  same  direction, 
(juite  contrary  to  usual  practice.  Curiously,  ;ilso 
the  bigger  and  more  costly  mine  was  ,54  feet  less 
deep  than  the  other  mine.  In  this  particular  com- 
parison the  incongruity  is  occasione<l  hy  an  abnor- 
mal demand  for  power  by  haulage  in  the  shallow 
mine,  this  item  being  .?125.55  per  day  as  against 
111.80  per  day  in  the  smaller  mine. 

Disproportions  ()f  this  and  other  sorts  appear 
promiscuously  among  the  power  data. 

It  is  an  interesting  fact  that  the  average  daily 
cost  of  ])ower  is  less  at  mines  which  u.se  purchased 
electricity  exclusively  than  at  mines  which  use 
home-made  or  so-called  'generated'  electricity.  These 
respective  costs  per  ton  are  6.0  cents  and  7.7  cents 
for  groups  of  mines  of  approximately  3000  tons 
daily  production  per  mine.  The  economy  in  using 
[uirchased  power  shows  not  only  in  activities  thai 
are  comparatively  constant,  as  in  driving  fans,  but 
in  such  intermittent  work  as  pumping  which  usually 
is  conducted  during  fractions  of  full  working  time. 
These  res|)ecti\e  cf>sts  in  cents  per  ton  are: 

X'entilalion  Drainage 

Generated  power 1.0S2  0.038 

Purdiased  power 1.208  0.106 

To  persons  who  have  not  carefully  investigated 
this    subject    it   is    paradoxical    that    a    coal-mining 


conipauy  can  sell  coal  for  fuel  to  a  power  company 
and  at  the  same  time  advantageously  consume  the 
]iow(i-  company's  electricity.  It  would  seem  that  the 
coal  company  itself  could  generate  electric  jxiwer  at 
its  minimum  cost  considering  steam-plant  ])ractice 
only.  The  fact  remains,  however,  that  the  public- 
utilily  company  can  usually  ])ay  freight  on  the  coal, 
stand  losses  of  power  in  transmissitm.  ma]<e  a  profit 
and  still  sui)ply  jiower  to  the  mine  ()[ierator  more 
cheaply  than  h(>  can  generate  it  himself.  This  state- 
nieiil  is  es](ecially  tiaie  regarding  mines  of  less  than 
:!()00  Ions  daily  ca|)acity  and  is  exj)lained  in  the  ad- 
\antajii'  [lossessed  jiy  the  power  com]iany  in  its 
hirger  j)lant  Avitli  its  superior  ecpiipment  that  in- 
cludes   ijie    latest    iclinnients    regardless    of    initial 

cost. 

In  llliiKiis  liiis  iiai'a(l<i-\  is  jiartially  e.\]ilai'ied 
also  in  the  usual  scarcity  about  mines  of  siiiti'hle 
water  for  the  condensation  of  the  exhausf  steam 
from  engines  or  turbines.  Power  companies  select 
their  plant-sites  witli  full  consideration  of  such 
recpiirenients. 

Illinois  has  more  than  ()500  miles  of  electric 
transmission  line  handling  current  at  33,000  volts, 
3-phase  and  60  cycle,  fiovernment  statistics  state 
that  this  power  is  generated  by  the  burning  of  only 
2.50  lbs.  of  coal  per  kilowatt-hour.  With  coal  cost- 
ing :^\i.W)  per  ton  at  the  power  jilant.  this  means 
that  a  kilowatt-hour  of  electricity  is  generated  in 
this  state  at  an  average  fuel  cost  of  0.30  cents — an 
accomplishment  indeed. 

Schedules  for  ]iuhlic  power  service  are  complex, 
always  involving  two  classes  of  charges — primary 
and  secondary — and  these  are  often  on  sliding 
scales.  In  a  general  way  they  pro\ide  power  at  a 
decreasing  jirice  jier  kilowatt-lunir  as  monthly  ccm- 
sumption  increases.  Intricate  calculation  may  bo 
required  in  some  cases  but  the  cost  of  power  per 
kilowatt  drojis  from  4.(!8  cents  u])on  a  minimuia 
monthly  consumiitiou  of  1000  kilowatt-hours  to  2.34 
cents  when  the  monthlj^  consumption  is  500,000  kilo- 
^\•att-hours. 

A  conii)letely-electrified  mine  with  an  average 
daily  coal  consumption  of  around  3000  tons  might 
consume  aliout  15((.0t)0  kilowatt-hours  which  vvoiibl 
cost  2.00  cents  to  2.>*0  cents  per  kilowatt-hoiir 
^different  schedules  i  but  would  iirobably  average 
2.42  ceuts,_  It  is  obvious  that,  with  such  business 
conditions  as  these,  the  power  ciunpany  has  a  big 
margin  to  cover  its  operating  and  overhead  expenses 
and  its  profit.  The  coal  operator  who  buys  his 
power  takes  into  considerati<ui  the  jirctit  he  makes 
from  .selling  coal  that  he  would  otherwise  consiiine 
under  his  boilers  as  this  pays  a  significant  part  of 
(Continued  on  Page  104) 
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Published  in 
the  interest  of  Elec- 
trical Development  by 
an  Institution  that  will 
be  helped  by  what- 
ever helps  the 
Industry. 


Order  your  1940 

calendar  now. 

Now  is  the  time  to  plan  jour  work  for  1940. 
What  you  are  doing  then  will  depend  a 
good  deal  on  what  you  do  today  and  alter 
graduation  —  and  the  way  j'ou  do  it. 

Obviouslj',  you  improve  your  chances  for  a  big 
job  if  you  go  where  big  jobs  are  and  will  be. 
That  means  fit  yourself  to  take  a  place  in  some 
industry  with  a  future. 

Planning  twenty  or  more  years  ahead  is  all  in 
the  day's  work,  among  the  telephone  companies 
of  America.  The  electrical  generating  and  manufac- 
turing companies  likewise  look  far  into  the  future. 

To  put  a  telephone  in  everj'  home,  to  light  the 
16,000,000  houses  that  are  not  yet  wired,  to  devise 
and  promote  many  appliances  for  the  comfort  of 
man — all  this  will  require  decades  of  time  and 
billions  of  capital.  Chiefly  it  will  need  the  brains 
of  men. 

It  has  long  been  said  that  electricity  is  in  its 
infancy.  That  is  still  true.  You  are  fortunate  wiio 
can  see  this  industry  a  little  further  along  on  its 
way  to  a  glorious  maturity. 


X. 


Wherever  people  look  to  electricity  for  the 
comforts  and  conveniences  of  life  today,  the 
Western  Electric  Company  offers  a  service  as 
broad  as  the  functions  of  electricity  itself. 
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Good  fbi' 
Slopj^y  Places 


The  development  ot  Watershed  leather  belling  with 
its  great  strength,  long  life,  and  large  coefficient  of 
friction  is  one  of  the  triumphs  of  modern  belt  mak- 
ing. And  the  triimiph  of  our  factory  is  Watershed 
Tannate.     It  gives  you  maximum  oulput. 

J.  E.  RHOADS  &  SONS 

I'HILADELPHIA- >,=;     N.     Si>:th     St.:     NEW     YORK— 102 

Beekmaii    St..    CHIlAdO— 322    W.    R.inrtnlpli    St.; 

ATLANTA— 68  S.  Forsyth  St. 

Factorv   and    Tnniierv:     \VIL^rI^•r;TI  )X.     DEL. 


(('ontiiiued  from  Page  102) 
liis  iiowcr  l(ill. 

lOloctricity  i.s  fast  replacing  steam  I'oi-  evei'v 
]i()wei'fi)iisiiiiiiiiiifi'  activity  iu  coal  uiininj;.  'I''iii.'< 
iiioilt  111  jiiactico  lias  greatly  siuiplitied  niiniiig 
(■(iniiiiiieiils  Mild  layouts  hut  these  are  still  some- 
what coiiqilicated  for  the  reason  that  hoth  dirett 
riirrent  ami  alternaling-current  apparatuses  arc 
used  ill  every  elpctrically-cquii)peil  coal  mine.  Al- 
icrnatiug  current  is  rcasonahly  preferred  and  it  is 
therelorc  used  whenever  possible.  This  form  of 
jiowcr  di-ives  coal-cutters  of  all  sorts,  fans  (main 
and  booster  I.  ]>nnips  (main  and  gathering),  shoji 
iiiailiinciy.  lijiplc  machinery,  and  hoisting  engines; 
lint  direct  curi-eiit  is  universally  used  in  electric 
haulage.  This  would  not  he  so  without  good  i-eason. 
Tlicic  h,-i\('  hceii  many  serious  efforts  al  alter- 
natin<;-curi('ii1  liaulage  in  coal  mines  hut  (iractice, 
in  every  case,  has  reverted  to  the  use  of  the  oilier 
sort  of  electric  current.  Direct  current  is  consumed 
l)V  two  general  tyjies  of  locomotives — trolley  and 
storage-hal  lery.  Trolley  locomotives  have  been  used 
most  (ommonly  but  battery  locomotives  are  l)eing 
ailo|iteil  ill  increasing  numbers.  Many  mines  use 
both  ty|ies  and  thus  have  a  further  coiiiidication  of 
elect  ii(  ,-il  (■(|iiipmeiit. 

'the  inefficiency  of  alternating  current  in  haul- 
age rests  in  many  technical  (thjcctions.  Some  of 
these  rcllect  fiom  the  resiiiction  jilaced  upon  the 
size  of  a  locomoti\e  by  the  iindeigroniid  conditions. 
It  is  tlie  prediction  (if  electrical-machinery  engi- 
neers that  mines  must  always  use  direct-current  for 
locomotives.  To  overcome  heavy  losses  in  trans- 
mitting such  current  the  long  distances  necessary 
underground  and.  at  the  same  time,  to  comply  with 
a  state  law  prohibiting  the  usage  of  any  voltage 
above  I'T.").  modern  practice  is  to  carry  high-tension, 
alternating  current  over  the  surface  of  the  ccal 
]iroperty  and  down  through  drill  holes  that  tap 
transformer  stations  in  the  mine.  From  these  sealed 
stations  the  direct  current  is  fed  to  the  trolley  sys- 
tems or  to  the  liatterv  chargers. 


/■';')  <■  I'ronf  Mrxh  rii 

ilake  Yoiiisolf  at  Home  at  the 

INMAN  HOTEL 

European  Plan 

I'rivatc  Dining  Boom  for  Ban(|uets 
and  Parties 

BYEKS  &  DANIELSON,  Props. 
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Cooks'  Apparel  Shop 

(i04  Ivis(  Ciccii  Street 


Your  Campus  Store  for 
Men's  fl' earing  Apparel 


B 


IDWELL'S 

ETTER 

CANDIES 


Next  to  Post  Office 

Made  Fresh  Daily 


G.R.GRUBB  e  CO 

u ENGRAVEftS      ;.,J 

^     CHAMPAIGN, 
'     .  ILLINOIS.   - 


m 


Set   Nc>.  20G6 
In  Case,  $34,50 


Appreciated  the  World 
Over  for  Their  Excellence 


Every  genuine  Alteneder  Instrument  is 

stamped  "T.  A.."  "T.  A.  &  Sons."  or 

"T.  A.  Alteneder  &c  Sons." 


Cataiogue  on  Request 

THEO.  ALTENEDER  &  SONS 

1217   Spring  Garden  St..   Phila. 


Slr:i(    till'   N'cw    \'(',n-   i-ii;lil    liv   iisiiii. 


CORONA 


lor     vuiir     scliodi     work     ami     uiIum 
w  liliiig — 

White  Typewriter  Sales  Co. 


(;:;()  K.  (irceii 


Main  2170 


ISriiii;  vuiir  I'rcsi  i-i])t  idii  Id 

Bert  Spalding's 
Drug  Store 

Corner  Green  St.  Bonlevard 
and  Sixtli  Street 

'I'liif  (■    liiAjish  I  1(1    I'liin  iiKicisIx 


EQUIPMENT  for  POWER 
PLANT  and  SHOPS 


Allis-thiilnicrs  equipment  used  in  iiiatiy 
of  llie  leading  plants  of  this  country  and 
throughout  the  world  includes  heavy 
machinery  for  many  varied  engineering 
and  power  pvirposes. 

For  the  power  plant,  complete  equip- 
ment "fro. 11  prime  mover  to  switchboard" 
is  built  liy  the  AUis-Chalmers  organization. 
This  includes  all  types  of  prime  movers— 
■■team  turl«ines,  hydraulic  turbines,  steam, 
^as  aiul  oil  engines,  together  with  complete 
electrical  equipment.  Condensers  of  all 
types,  pumps,  air  compressors  and  many 
other  auxiliaries  are  also  supplied.  AUis- 
Chalmers  power  equipment  is  used  in 
plants  of  all  sizes,  and  includes  some  of  the 
laiKest    power   units  ever   built. 

The  Company's  many  lines  of  industrial 
machinery  include  complete  equipment  for 
rock  crushing  plants,  ceiuent  making 
plants,  flour  mills,  saw  mills,  mining  and 
MUlallurgical  plants,  timber  preserving 
plants   etc. 

By  reason  of  its  experience,  covering 
more  than  sixty  years,  the  Allis-Chalmers 
Organization  is  able  to  propose  and  fur- 
ni«ih     ctiuipmenl     best     suited    to    meet    the 

iients    of    its    cuslome'rs.       \\'ith    the    complete 
one  nrgani/ation.    under   a   single   suiiervision, 

complicaiitiiK    and    dclavs    incident    to    divided 

.voided. 


Complete 
Power     Units 
with     any 
Type    of 
Prime     Mover 


particular    recpiirei 
equipment   built    by 
the    many    details, 
responsitiilily    arc 


Let  Aiiis-Cha/mcrs  Engineers  Serve  You 


HIH 


THE    TP:0HN()GRA1'H 


■/inudiri/.  I'.Ki-li 


After  the  Show  — 


(Oiiic  ill  I'or  ;i  Suiidiic,  Siid.-i. 
-Malt  (II-  just  :i  cup  ol'  (JoM'ee. 
\A'liatever  you  wish — you'll  Hud 
it   hctU'r  at   SCHULEK'S. 

Au<l  iciut'UilxM-,  we  si)C(  ialize 
iu  Houie  Made  <  audics. 


CONFBGTIONBRY 


Xundier  Nine  ^laiu  Street 


IOC, 


.Main  St. 


Urban A 


(i()()l»    FOOD    SinnKI)    KICJJT 

COURT  HOUSE 
CAFE 


EVERY  engineer  should   know  Afoli.o  Best  Bloom  and 
Apollo- Keystone  Galvanized  Sheets,  American  Bessemer 
and  Open  Hearth  Steel  Sheets;  and  Keystone  Copper  Steel 

Rust-resisting  Black  and'  Galvanized 


We  manufacture  SHEET  AND  TIN  MILL  PRODUCTS  for  all  pur- 

^^■^         ~  pnses— Black  Sheets.Galvanized  sheets, 

,jCorrueatpd  Sheets.  Formed  lioofmgand 
/  Si dinK  Products.  Galvanized  Tank,  Cul- 
'  vert  and  Flume  Sr.u  k.    Special  Sheets 

for  stamiiiim,  Sto\e  and  Kant,'e  Sheets. 

Autoumliile  Sheets.    Klcctncal  Sheets. 

liooHnKTin  Tlate-,  lirit^ht  Tin  Plates. 

Black  Plate.  Ktc.  Sold  b.v  leading'  metal 

merchants,  Kftstonk  qualit.v  is  of  par- 
ticular  interest  to  .vou.  Send  fiv booklet. 

AMERICAN  SHEET  AND  TIN  PLATE  COMPANY,  Frick  BIdz.,  Pittsburih,  I'a. 


Developments  in  Railway 
Electrification 

(Continued  from  Page  63) 

sible  with  stetim  engines  ot  equal  power  rating. 

In  the  .shipping  of  cattle  electric  smoothness  of 
train  operation  is  not  only  niercil'ul  to  the  cattle  but 
lessens  actual  injuries,  all  too  common  under  ,steam 
traction.  The  shipment  of  explosives  becomes  far 
less  dangerous,  and  minor  damages  to  freight  cars 
and  their  contents  are  nearly  eliminated  by  electric 
operation.  In  the  case  of  the  St.  Clair  River  tun- 
nel of  the  Grand  Trunk  system  the  electric  opera- 
tion ef  heavy  freight  trains  resulted  in  the  elimina- 
tion of  the  breaking  of  drawbars  at  the  bottom  of 
the  tunnel,  where  the  grade  changes  rather  abruptly 
from  descending  to  ascending.  This  result  was  not 
])red!cted  in  this  case,  and  the  series  of  delays  and 
accidents  occuring  with  the  previous  steam  opera- 
tion of  the  tunnel  was  luckily  ended. 

II  is  dilT'icnlt  to  realize  that  the  efficiency  of  the 
very  loiiiid  about  ]iow('r  application  of  electricity  to 
trattion  through  a  steam  turbine,  its  generator, 
ste)>-u|i  transroiiiieis  a  long  transmission  line,  more 
t  ra  iisroniiers.  and  iieriiajis  a  ('(inverter,  .a  distribu- 
tion system  and  eleclric  motors,  can  exceed  so  great- 
ly as  it  (lo(>s  the  elficieiicy  of  the  direct  application 
iT  tlic  power  if  steam  from  a  cylinder  only  through 
connecting  rods  and  a  crank  to  the  driving  whet^ls 
III'  the  locoiiKitive.  Not  only  is  the  thermal  efficiency 
of  I  lie  ]i(iwei'  house  boilers  and  steam  turbines  very 
lii'Vh,  1ml  the  losses  involved  in  the  several  interven- 
ing elements  are  so  small  lliat  combined,  they  do 
not  gically  reduce  the  economics  of  the  big  power 
station.  The  output  of  the  electric  generating  sta- 
tion is  usually  less  than  .")0  jier  cent  of  the  power 
rating  of  all  the  active  electric  locomotives  served 
by  it.  Wlieii  an  electric  train  is  coasting  or  stand- 
ing its  locomotive  is  drawing  absolutely  no  current, 
while  tlie  steam  locomotive  is  burning  coal  probably 
at  half  a  full-load  rate.  When  (i])erating  under  half 
load  the  electric  motor  is  taking  about  55  per  cent 
of  fiil!-l(iad  cnrrenl.  while  the  steam  locomotive  is 
liurning  about  75  ])er  cent  (if  full  load  coal.  Steam 
locomotives  haul  their  own  coal  and  water,  displac- 
ing an  eipial  weight  ol'  icniinierative  freight,  burn 
dial  for  an  hour  before  starting,  and  for  at  least 
half  an  hour  after  ending  a  run,  items  entirely 
absent  with  electricity.  Other  minor  power  items 
saved  under  electric  traction  are  the  pumping  of 
water  into  tanks,  the  su]i|ilying  of  Iiot  water  to 
boilers,  the  jiowev  re(|uire(l  to  operate  coal  pockets 
and  tninl.ibles  and  the  coal  i-ecpiired  to  keep  I'Ound- 
lionses  warm  enough  to  prevent  freezing  in  winter. 
An  electric  inolor  is  most  efficient  at  its  lowest 
(Coutimied  on   PaRe  lOS) 
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The  Tool 
Civilization 


WHERE  man  once  toiled  with  hand  tools  to 
quarry  his  stone,  dig  his  ores  and  build  his  high- 
ways and  canals,  he  now  employs  explosives  power. 

He  has  created  a  force  that  makes  possible  the 
economical  production  of  almost  every  article  of 
commerce,  a  power  that  he  can  completely  contiol. 

Iron,  the  basis  of  industry,  copper  for  electrical 
apparatus,  zinc,  lead,  precious  metals — all  are  mintd 
with  explosives.  The  miner  must  blast  his  coal  to 
mine  it  economically.  From  graphite  for  pencils  to  talc 
for  face  powder,  explosives  are  used  to  extract  min- 
erals and  metals  from  the  earth.  Everything  that  goes 
into  building  construction  —  stone,  marble,  gypsum, 
lime,  cement — is  obtained  by  explosives  power.  Rail- 
roads, highways  and  canals  are  built  with  the  aid 
of  dynamite. 

On  the  farm,  dynamite  has  become  a  servant  that 
clears  land  of  stumps  and  boulders,  drains  swamps, 
revitalizes  the  soil  and  aids  in  the  planting  of  trees. 

So,  explosives  power  has  become  the  tool  of  modern 
civilization.  And  in  the  production  and  development 
of  explosives,  the  du  Pont  Company  has  been  priv- 
ileged to  lead  the  way  for  over  121  years — always 
looking  ahead  to  greater  achievements  and  ever 
anticipating  industrial  needs. 

E.  I.  DU  PONT  DE  NEMOURS  &.  CO.,  INC. 

Explosives  Department 
WILMINGTON,  DELAWARE 
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Let's  eat  at 

ERNIE'S 


And  try  sonii'  of  liis  Iniiiir 
iiuidf  ]ii(-s  :iii<l  t'lijoy  a  cu]! 
of  his  special  iilciid  roflVi". 

A\'('  s('i-\i'  ice  t-reaiii  «illi 
cliiicdlatc  sauce. 


ERNIE'S 

Restaurants 

No.  1— 20l'io  S.  Mathews 
No.  2— IMO  S.  Mathews 


January  Sale 


You  save  from  fifteen  to 
twenty  dollars,  on  suits  and 
o\ercoats  bought  during 
this  sale. 


Ccirson 

COVVEGL  CLO^^eS 


:>:M  ]■].    (^KEEX    .^T. 


(Continued  from  Page  106) 
teniix'iatiiie.    also    a   transmission   line    and    tvaus- 
formcrs.  \\Iiile  a  steam  boiler  in  winter  exposed  to 
tlic  inelenieiit  weather  requires  additional  coal. 

Tlie  ahiliiy  of  an  electric  locomotive  to  keep  in 
continuous  service  obviates  the  expense  of  changing: 
engines  at  division  points,  and  makes  it  possible  for 
40  electric  locomotives  to  perform  all  the  service 
rendered  by  100  steam  locomotives.  On  this  basis 
the  first  cost  of  electric  locomotives  is  no  greater 
than  that  of  steam  engines  disjdaced,  in  spite  of 
their  very  much  higher  price  individually.  Electric 
rejjairs  aie  also  merely  nominal  as  compared  with 
steam  boilers  and  engines  having  reciprocating  and 
hence  unbalanced  stresses. 

Aside  f n  in  the  many  operating  advantages  of 
electricity  the  gain  in  real  estate  values  with  elec- 
trificati(ni  may  prove  important.  The  New  York 
f'ential  I\.  I\.  has  been  able  to  rent  large  hotels, 
otVice  buildings  and  warehouses  built  over  its  track- 
age north  of  the  Grand  Central  Terminal  at  New 
York,  jiroducing  a  very  large  income  not  possible 
had  steam  operation  been  retained.  The  removal  of 
coal  yards  and  pockets,  of  water  tanks  and  pumps, 
of  turntables  and  of  smoking  roundhouses  frees 
much  land  for  sale  or  other  profitable  use,  the 
returns  from  which  may  go  far  toward  meeting  the 
cost  of  electrification  in  any  district  where  land  is 
valnablo.  Under  the  qniet  of  electric  traction,  land 
in  tlie  immediate  vicinity  of  the  railway  increases 
in  value,  especially  in  residential  districts. 

Coal  burning  locomotives  have  set  so  many  forest 
fires  that  it  is  customary  to  provide  and  clear  a 
wide  rij^lit  of  way  through  wooded  conntry.  No 
such  precaution  is  roMiuiicd  with  electricity.  Also 
roof  fires  are  often  attributable-  to  sparks  from 
steam  locomotives.  No  (|iiesiion  of  smoke  abate- 
ment will  cause  troublesome  interviews  with  city 
authorities  if  electi-icity  is  the  power. 

When  the  time  arrives  for  the  electrical  equip- 
ment of  individual  cars  both  pas.senger  and  freight, 
instead  of  the  use  of  electric  locomotives  now 
demanded  to  permit  the  continued  operation  of 
present-day  rolling  stock,  there  will  be  no  ]iower 
limit  to  the  length  of  the  train.  With  multiijle  unit 
control,  under  which  any  car  may  be  the  head  of 
the  train  it  is  conceivable  that  a  train  for  local 
freight  Imsiness  could  be  made  up  of  separate  cars 
for  individual  stations  arranged  in  their  order,  and 
that  as  each  station  was  aj)proached  the  forward 
car  could  be  detached  and  driven  aliead  of  the  main 
train  delivered  on  a  siding,  its  motorman  immediate 
ly  picking  up  a  waiting  loaded  car  at  that  station 
and  running  it  so  ;is  to  gain  the  rear  of  the  jjassing 
freight  train,  which  thus  would  7iot  have  to  be 
(Continued  on  Page  tlO) 
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SHOP  LIGHTING. 


In  an  address  delivered  before  the  members  of  the 
Western  Pennsylvania  Division  of  the  National  Safety 
Council,  Pittsburg:,  Pa.,  March,  1!»18,  by  C.  W.  Price,  the 
importance  of  good  lighting  in  industrial  eslablishments 
was  discussed,  and  the  disadvantages  of  poor  lighting  were 
clearly  shown   by   some   figures   mentioned   by    INIr.   Price, 

A  large  insurance  company  analyzed  91,000  accident 
reports,  for  the  purpose  of  discovering  the  causes  of  thesa 
mishaps.  It  was  found  that  10  r  was  directly  traceable  to 
inadequate  lighting  and  in  13.8'  i  the  same  cause  was  a 
contributory  factor.  The  British  Government  in  a  report 
of  the  investigation  of  causes  of  accidents  determined  a 
close  parallel  to  the  findings  of  the  insurance  company 
above  quoted.  The  Bi-itish  investigators  found  that  by 
comparing  the  four  winter  months  with  the  four  summei- 
months,  there  were  39.5'i  more  men  injured  by  stumbling 
and  falling  in  winter  than  in  summer. 

Mr.  John  Calder,  a  pioneer  in  safety  work,  made  an 
investigation  of  accident  statistics  covering  80,000  indus- 
trial plants.  His  analysis  covered  TOO  accidental  deaths, 
and  of  these  4.5;-  more  occurred  during  the  four  winter 
months   than   during   the   four   summer   months. 

Mr.  C.  L.  Eschleman,  in  a  paper  published  in  the  pro- 
ceedings of  the  American  Institute  of  Electrical  Engineers 
several  years  ago,  reported  the  result  of  an  investigation 
of  a  large  number  of  plants  in  which  efficient  lighting  had 
been  installed.  He  found  that  in  such  plants  as  steel 
mills,  where  the  work  is  of  a  coarse  nature,  efficient  light- 
ing increased  the  total  output  2' .'  ;  in  plants,  such  as  textile 
mills  and  shoe  factories,  the  output  was  increased   lO^c. 

In  an  investigation  of  the  causes  of  eye  fatigue,  made 
by  the  Industrial  Commission  of  Wisconsin,  it  was  found 
that  in  a  large  percentage  of  industries,  such  as  shoe, 
clothing  and  textile  factories,  the  lack  of  proper  light- 
ing (both  natural  and  artificial)  resulted  in  eye  fatigue 
and  loss  of  efficiency.  At  one  knitting  mill,  where  a  girl 
■was  doing  close  work  under  improper  lighting  conditions, 
her  efficiency  dropped  50'c  every  day  during  the  hours 
from  2:30  to  5:30  P.  M. 

The  above  mentioned  incidents  indicate  how  important 
a  factor  lighting  is  in  the  operation  of  the  industrial 
plant.  It  has  been  well  said,  "Light  is  a  tool,  which  in- 
creases the  efficiency  of  every  tool  in  the  plant."  Glare 
or  too  much  light  is  as  harmful  as  not  enough  lighting, 
and  in  no  case  should  the  eyes  of  the  workers  be  exposed 
to  direct  rays,  either  of  sun  or  electric  light. 

W'indows  and  reflectors  should  always  be  kept  clean; 
that  is,  cleaning  them  at  least  once  a  week,  for  where  dust 
and  dirt  are  allowed  to  collect,  efficiency  of  the  light  is 
decreased  as  much  as  25'^r. 

Good  lighting,  in  addition  to  its  other  marked  advan- 
tages, is  a  strong  incentive  towards  keeping  working 
places  clean,  for  it  clearly  exposes  any  place  where  dirt 
or  other  material  has  been  allowed  to  collect.  White  walls 
End  clean  windows  glazed  with  Factrolite  Glass  will  elimi- 
nate the  sun  glare  and  increase  the  illumination  2.5  to  50 
feet  from  the  window  from  38%  to  72''o  as  compared  with 
plain  glass. 

Lighting  is  of  primary  importance  to  every  employer 
and  fully  warrants  a  careful  investigation  of  the  subject, 
for  there  is  no  substitute  for  good  lighting,  and  if  it  is 
not  supplied  the  eff.ciency  of  the  entire  working  force 
must  suffer  a  serious  reduction. 

If  you  are  interested  in  the  distribution  of  light 
through  Factrolite,  we  will  send  you  a  copy  of  Laboratory 
Report — "Pactrolited." 


MISSISSIPPI     WM  R  E     GLASS     CO., 

220  Fifth  Avenue, 

St.  Louis.  New  Vork.  Chicago. 
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After  you've  done  your  best- 

What  then? 

THE  day  is  not  far  off  when  you 
may  be  in  charge  of  plant  produc- 
tion. Your  first  duty  will  be  to  take  the 
equipment  you  have  and  bring  produc- 
tion up  to  the  highest  possible  level. 

Let's  suppose  you've  done  that. 
Machines  are  in  good  order.  Work  is 
properly  scheduled.  Time  studies 
have  been  carefully  made.  Yet  costs 
are  still  too  high. 

Then  the  only  solution  will  be  to  get 
new  machines  which  can  do  the  work 
faster  at  lower  power  and  labor  costs. 

Such  machines  as  the  Brown  & 
Sharpe  No.  21  Automatic  Milling 
Machine  have  done  wonders  in  speed- 
ing up  production  and  lowering  costs. 

Get  acquainted  with  this  machine 

now.  Write  for  this  fully  illustrated 

book  describing  the  machine 

and  several  typical  jobs  on 

which  it  has  cut  costs. 

Send  for your  copy  today 


BROWN  &.SHARPE  MFG.  CO. 

Pro%-idence,  R.  I.,  U.S.A. 


pROWN  ^  !£;HARPE 

Machines  -  Tools  -  Cutters 
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((.:oiiliiiued  from  Pase  108) 
stopped  at  all  during  the  entire  run.  The  train  (in 
arrival  at  its  destination  niijilit  be  a  completely  dif- 
lirenl  train  so  far  as  individual  ears  is  concerned, 
but  Ciirrving'  the  same  crew.  \\\  some  such  scheme 
ninch  time  could  be  saved,  a  heavy  train  would  not 
ha\e  to  be  slo])pcd  to  deliver  a  few  packages  of 
frei»ht,  and  sidetracking  w<inld  be  greatly  reduced. 
Willi  individual  electrical  e(iui]inient  for  local 
Irieght  cars  the  necessity  for  switching  engjnes  will 
almost  cease. 

The  )iurii(i.'<e  of  1liis  article  is  nut  to  predict  the 


precise  direction  in  which  electrilication  will  pro- 
gi"ess,  but  to  ."show  a  number  of  unexpected  angles 
of  the  problem  in  order  to  give  the  railway  engineer 
a  better  viewpoint  when  the  question  of  changing  to 
electricity  is  considered.  It  has  been  proved  that 
electrification  brings  many  benetits  besides  those 
commonly  recognized. — conservation  of  fuel,  free- 
dom from  smoke,  and  safety  in  operation.  AVhen  all 
the  advantages  sure  to  accrue  from  electrification 
are  clearly  presented  to  the  capitalists  interested  in 
a  steam  raih'oad  property  they  should  not  find  the 
lirst  cost  an  insuiiei-able  objection. 


Wickes  Vertical  Water  Tube  Boiler 

Air  infiltration  losses  in  a  boiler  setting  is  one  of  llie  big  .inrl  preveniable  losses 
in  boiler  room   operation. 

The   steel   cased   setting   enclo.sing   the   WICKES   boiler   prevents   air   infiltration 
losses,  and  the  highest  possible  thermal  efficiency  results. 

Ask  for  Bulletin:  "Magnitude  and  Prevention  of  Air  Infiltration  Losses."  Sent  Free 

The  Wickes  Boiler  Company 

SAGINAW.     MICH. 


TRAM,    MARK 


Xew    Vork,   501    Fifth   Ave. 
Chicago,   76   West   Monroe   St. 


SALES  OFFICES: 

Detroit,   11 16   Penobscot   BIdg. 
Pittsburg,    12 iS   Empire   Bldg. 
Seattle,    736    Henry    BIdg. 


A   Sensation! 
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THE  CIRCULAR  MIDGET 


GILSON 


\V1TI1    CASIO    AND     IXSTKI*  TIOXS     FOR 


\\c  are  always  on   the  lookout  for  dependable  aid^<  for  the  engineer,  but  never  willing  to  sell 
tiiem  until  they  ha^e  proved  reliable.     See  the  (iilson  Slide  Kide — use  it — and  we  know  you 


will  want  one. 
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THE   NEW   KANSAS    CITY   ATHLETIC    lLLB 

Hoit,  Price  and  Barnes — Architects 
W.    G.    Cornell    Co.,    St.    Louis,    Mo.,    Heating    and    Plumbing 

Contractors 

V.   S.   Water  and   Steam   Supply  Co..   Kansas   City  and  Wichita. 

Kansas,    Jobbers 


More  Proof 

that  our  tine  is  the 
logical  choice  for 
the  highest  type  of 
modern  buildings 


Knowing  tliat  t:icts  ineaii  more  to  you  than 
geuei-al  statements  about  quality  we  are  illus- 
trating in  the  Technograpli  prominent  build- 
ings wherein  Stockham  Fittings  are  installed. 

The  new  Kansas  City  Athletic  (_'lul>  Uuild- 
iug,  one  of  the  finest  in  the  central  west,  is 
equipped  witii  Stockham  Drainage  and  other 
cast  iron  tittings.  Troving  beyond  (piestion 
tlie  depeudaltility  of  our  tittiugs  for  simil.ir.  or 
larger  installations. 

^\"heu  you  leave  college,  to  take  u])  eugiueer- 
iug  work,  you  can  dejieud  uiiou  .Stockham  Fit- 
lings  meeting  your  standai-d   of  re(|uireuieuts. 

ICngineering  students  will  find  our  cata- 
logue, and  other  data  about  tittiugs  useful  for 
reference.  AVe  will  be  glad  to  send  you  compli- 
mentary copies  upon  request. 


STOCKHAM 


DRAINAGE 
FLANGED 
SCREWED 


FITTINGS 


Meet  all  essential  requireynents  for  accuracy,  strength  arid  finish; 
made  in  stock  designs  or  "specials"  for  steam,  water, gas  or  air  piping 


STOCKHAM  PIPE  &  FITTINGS  CO. 

W.  H.  Stockham.  '85,  Pre.sident  H.  C.  Stockham,  ex-'09,  Vice-President 

G.  Petesch,  ex-'19.  Asst.  to  V.  P.  RE.  Risley.  '20,  Asst.  Fdry.  Supt. 

D.  W.  Stockham.  '21.  Secretar.v 

General  Office  and  Factory — Birming:liam.  Ala. 

Distrihutinri  Wareiiou.scs 

Bush  Terminal,  Brookl.vn  36tli  and  Iron  Sts..  Chicago 

Union  Terminal  Warehouse  Bklg..  Los  Angeles.  California 
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New  Buildings  for  the  University  of  Illinois 

J.  RoiiEKT  Welsh^  CO.,  '24 

A  il<iii:il  idii  111'  riniils  liy  llic  iiliiiniii  ami  stnilciils  tlic  lirst    time,  wns  Iniilt   anil  ciiiiiiJiicil  al   a  cusl   oT 

lor  a   new  .sladiuiii.  and  aiiothci-  by  t^ciiator  W.  \\.  -SaOd.DOO.      I  Micttl.v    west    (if    if,   on    the  ollici-   side 

.McKiiilcy  fur  ,i  new  liospital,  aloiij;:  with  tlu'  appro-  of  Jiurriil  Awinic  will  he  ereetiMl  the  new  ("oiiiiiierce 

iniaiiiiiis  iiiailc  by  llic  la.st  legislatiire  for  eij^ht  new  Buildiiij;-     The  two  huildings  will  he  the  same  size 

liiiildiiijis  have  made  a  Iniildiii^  era   for  the  I'liixcr  and  almost  identical  in  ajipearanee  except  for  a  few 


sity  that  is  proh- 
ahly  the  f^reate.st  in 
its  history.  This 
winter  has  wit- 
nessed I  lie  eoni])le- 
I  i(Mi  of  a  new  Aj;ri- 
ciiltnral  Hnildin;^, 
■and  fall  will  lind 
the  Stadinm,  the 
new  ('linieal  IJnild- 
ini;  and  the  new  He- 
search  Laboratory 
and  Library  ready 
for  (>c(ii|>aney.  The 
two  latter  build- 
ini;s  ai'e  located  in 
( 'liicai;o.  W  i  t  li  i  n 
llie  next  year,  or  ,al 
most  ti  f  t  e  e  n 

months.,  six  other 
bnil(lini;s  will  be 
C(nnplete(l  on  the 
caniiins.  The  total 
cost  of  the  stiaic- 
tnres  will  be  abont 
li\'e  million  dollars. 
'Pile     accompanyinj.'; 


The  CUiiical  liuildiiui  (above)  and  the  Research  Ijaborutury  and 
fAbrarij  vhirh  are  heiwj  rompleted  for  the  College  of  Medicine  in 
Cliicafio.  Theij  arc.  part  of  a  ten  million  dollar  ijroup  that  iviU  be 
built  by  the  State  Department  of  Public  Wurku  and  the  University. 


dilferences  in  the 
entrances.  The  new 
labrai'V  will  be  just 
noith  of  the  (Nnn- 
merce  Building;  as 
shown  in  the  plan. 
It  will  be  a  larj;e 
strnctnre  of  brick 
and  stone,  of  (iecjrg- 
i.in  style  of  archi- 
tectnre.  The  archi- 
tect's perspective 
siHiWs  a  front  \iew 
of  it,  with  the 
north  end  of  the 
( 'ommerc<'  IJnilding 
in  the  backjirtnind. 
To  the  s(nith  of  the 
.Vrniory  and  at 
(Mily  a  short  dis 
lance  fiom  the 
Stadiinn,  the  new 
.Meifs  (iymnasinm 
will  be  bnill.  The 
accompanying,  view 
shows  i(  as  it  will 
be  when  comi)lete(l. 


ma])  of  the  south  end  of  the  cani])ns  shows  the  loca-  The  present  |)lan  calls  for  the  ciMislrnct  ion  of  only 

lion  of  the  new  bnildinys.  and  the  architect's  draw-  the  eenlei-  portion;  the  two  end  wini;s  will  be  added 

inL's   show    how    tiny    will    a|i|iear    when    conipleled.  later.     'IMie  bnildin^  will  be  of  brick  and  stone,  and 

All   of  the  buildings   have  been   placed   so   that    1  hey  ]irovision  has  been  made  to  eqniii  it   completely. 

will    tit    in    with    jiroposed    ])lans    for    the   complete  The   .McKiidey    Hospital,   which    is  a   jiifl    lo   the 

devi'lo|iment  of  the  south  campus.  I'nivt  rsity  from  Senator  JIcKinley,  will  be  built  at 

The  Agricultural  building  which  was  completed  a  cost  of  .|.l'()."),()()(t.     At  i)resent  only  the  center  por- 

this  winter  and  is  being  occupied  this  semester  for  tion  will  be  constructed,  but  when  conditions  war- 
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r.nit  it,  the  two  end  wings  will  be  addeO.  It  will 
he  located  on  Lincoln  Avenue  on  a  part  of  the 
ifi-onnd  that  is  now  the  forestry. 

Contracts  have  been  let  for  the  construction  of 
the  nl)ove  four  buildings,  and  the  work  is  noAv  under 
way.  Plans  for  another  Woman's  Residence  Hall 
to  be  built  on  Nevada  Street  just  west  of  the  present 
Residence  Hall,  and  for  the  new  agricultural  service 
liuildings  are  now  being  prepared  iu  the  office  of 
the  Supervising  Architect  of  the  University.  The 
Dairy  Manufacturing  Building  is  mie  of  the  largest 
of  the  group  of  agricultural  buildings,  and  will  be 
located  just  east  of  the  Stock  I'avilliou.  The  cost 
of  the  Residence  Hall  will  be  i?l'r)0,()00.  and  the  agii- 
culttiral  service  buildings  -ifoSCOOO. 

A  co-operative  agreement  has  been  made  between 
the  State  Department  of  Public  Welfare  and  the 
TTniversity  for  the  construction  of  a  group  of  l)uild 
ings  in  Chicago  which  will  contain  hospitals,  a  hib 
oratory,  a  library  and  a  clinical  liuilding.     Tnder 
the  agreement  the  University  will  have  complete  con 
trol  of  the  group,  and  will  furnish  the  entii-e  staff'. 
The  State  Department  of  Public  Works  will  pay  tlie 
cost  of  nuiintaining  and  operating  the  luiildings,  and 
will  lienetit  in  the  agreement  in  that  the  hospitals 
will  be  ojK'n  to  all.     Under  the  terms  agreed  upon 
the  University  built  two  new  buildings  which  weri' 
dedicated  this  month.     They  are  the  Clinical  Build 
ing  and  the  Research  l.aboratorv  and  TJbi-arv.    The 


cost  of  these  two  buildings  was  SfSOCOOO,  and  the 
total  cost  of  the  completed  group  will  be  ten  mil- 
lions of  dollars. 

The  tenth  of  the  new  buildings  is  the  Stadium 
wliicli  is  being  built  at  a  cost  of  two  millions  of  dol- 
lars. It  is  expected  that  it  will  be  completed  by 
fall.  It  is  a  great  structure  of  steel  and  concrete 
trimmed  with  brick  and  Bedford  limestone,  and  is 
a  gift  to  the  University  from  the  alumni  and  stu- 
dents. When  comi)leted  it  will  be  one  of  the  larg- 
est and  nuist  beautiful  structures  of  its  kiiul  iu  the 
world. 

AVhile  such  a  large  building  program  is  interest- 
ing to  all,  it  is  of  s]iecial  interest  to  engineers  I)e- 
cause  of  the  many  avcliitectural  and  engineering 
])riibleins  connected  therewith.  Many  pages  could 
be  written  telling  of  the  problems  and  details  that 
drew  hea\ily  upon  the  designer's  ingenuity  in  secur- 
ing buildings  of  maximum  service  value  and  good 
architectural  apiiearance.  In  addition  to  these  prob- 
lems there  is  the  necessity  of  arranging  the  build- 
ings on  the  campus  so  that  they  will  render  the 
greatest  and  most  convenient  service.  A  study  of 
the  uuip  of  the  south  end  of  the  campus  discloses 
nuuiy  changes  that  will  be  ettecteil  during  the  com- 
ing year. 

A  new  east  and  west  road  will  be  oi)ened  up  be 
tweeii  the  Commerce  Building  and  the  Library,  and 
(Continued  on  Page  160) 
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Sdiilli  end.  Vnivcrsitj/  (if  lUiiioia  idmint.s.  ('(nnplrtcd  liiiiltliiig.s  arc  nriiitril  in  solid  hjack:  tliosc  under  cmsl na- 
tion /sliridcd;  those  pUnuicd  arc  outlined.  The  canipus  extends  for  nine  blocks  nortli  of  Chalmers  street.  Its  total  arcn 
is  303  acres.     The  area  of  the  fayni.s,  which  lie  south  of  tlie  compus,  is  'JUl  acres. 


Vibrations  in  Buildings 

I''.    IJ.    \>'a1S()N 

I'rofr.sxor  (if  E-i-fK riinciiliil   /'li'isiis 


One  (if  the  ini.lilcms  (if  hkkIciii  liiiil(1iiijis  wliicli 
is  i'cc('i\  ill";  ;in  iiicii'asiiij;  ainciiiil  (if  stiiiiy  is  (lie 
(|ucsiiiiii  of  ihc  acdiistii-s.  Ai-cliilccis  f(ir  a  (■(Uisiil 
cralilc  time  have  hct'ii  coiicciiu'd  alxiul  Ilic  acdiis 
lies  iif  aiKJitiiriuiiis,  liecause  (if  flic  scridiis  defects 
that  iisiiaily  exist  in  looms  where  iki  alteiilidii  has 
l;cen  paid  to  tlic  acoustic  desiiiii.  Ivvcessive  ie\'er 
lieratioii  is  the  most  common  fault  wlierehy  scnml 
|iei-sisls  too  hiii;.'.  hefore  dyiin;  out  so  that  tiie  words 
of  a  s]ieaUer.  for  cxamiile.  ovei-lap  and  produce  a 
(•(nifiision  tliat  malces  it  dilficult  f(a'  audiences  lo 
understand  wliat  is  said.  Another  fault  is  found  in 
tlie  eclioes  set  nji  liy  sound  reflected  from  walls,  par- 
liciilarly  ciiivimI  walls,  that  coiiceiiti-ate  the  reflected 
waves.  The  pnililem  of  the  acoustics  of  auditoriums. 
however,  may  he  regarded  as  solved  in  its  essential 
features,  larnely  hecause  of  the  investijiations  of 
I  he  late  I'rofessor  AA'allace  C.  Saliine.  Auditoriuins 
may  now  lie  desi!.Mie(l  with  cerfainity  of  fidod 
acoustics,  and  fault\'  auditcrinms  already  built  are 
corrtH'ti'd  with  coiiUdeucc. 

•More  recently,  another  laiijc  pi-ohleiii  in  the 
acoustics  of  liuildiiigs  has  been  attacked,  namely, 
the  vibrations  in  the  structure.  The  actions  ciiter- 
iii};  into  these  vibrations  are  complex  so  that  the 
solution  of  the  trouble  is  much  more  difiicult  than 
the  ])ro])er  adjustment  of  the  acoustics  of  rooms. 

Attention  has  been  directed  to  the  iiroblem  of 
vibrations  because  of  the  annoyiiiji  and  harmful 
elt'eds  set  u|i.  Xot  only  arc  occuiiants  of  biiildinjis 
i-eudered  nervous  and  less  efficient  b.v  these  dis- 
lin-bances,  but  it  is  suspected  that  buildinj;  siruc 
tiires  Slitter  detei'ioration  under  the  inllueiice  of 
lonj;-  continiKMl  shakiiiff.  Except  for  severe  eartli- 
ipiakes  and  blastinti;.  the  vibrations  <>enerated  ai'e 
usually  small,  and  it  is  theiefore  rather  siir]u-isinji; 
that  any  noticeable  ett'eets  should  result   from  them. 

■V'ibrations  are  considered  from  two  standpoints 
tln.se  i;-eiieralc(l  by  the  disturbances  outside  of  a 
building  that  |ienetrate  to  the  interior,  and  those 
that  oritvinate  inside  the  building'  and  spread 
lhr(in,i;li(iiit  the  structure.  Outside  sources  of  vibra 
tiou  are  I'ound  in  street  tratt'ic, — trucks,  street  cars, 
and  other  xi'hicles  that  may  strike  the  surface  of 
the  ground  with  im]);icts  exceeding  several  times 
their  own  weight,  and  thus  generate  waves  that  jiro 
ceed  rapidly  through  the  ground  and  enter  buildings 
Ihrough  the  foundations.  Railroad  trains  also  may 
create  very  serious  disturbances  in  striKlures  near 
the  track.     I-]arth(|iiakes  and  bla^:t  ex|il(isioiis  set   up 
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iiiqiulsive.  vi(deut  vibrations  that  may  be  \crv 
destructive  to  buildings.  The  icceiit  disastrous 
(^■|  rt  iHiuake  in  .Japan  has  led  engineers  to  study  the 
problem.  |iart  icularly  by  iioling  the  etl'ects  of  the 
disturbance,  to  atlenqil  lo  explain  the  failure  of  cer 
la.iu  types  (d'  cousi  iiicl  ion  and  to  form  conclnsioiis 
about  the  iiction  of  the  ground  njion  which  the 
buildingx  were  erected.  Inside  a  building,  the  dis 
liirbing  elements  are  found  in  elevators,  unbalanced 
motors  and  other  machines.  X'ibrational  waves  start 
from  these  elements  and  proccH'd  in  the  solid  mater- 
ials to  all  jiarts  of  the  building.  Noticeable  effects 
are  found  when  a  loose  (lo(!r,  window  or  other  mem 
ber  is  shaken  by  the  vibrations  or  when  a  jiai-tition 
or  floor  sets  uji  resonant  motions  in  response  to  the 
]ierio(lic  forces. 

The  solution  of  the  trouble  is  apiiroaclied  in  two 
ways  either  by  reducing  t  he  vibrations  at  the  source 
or  by  stopping  or  controlling  them  after  they  are 
started.  .Methods  are  now  available  for  correcting 
the  lack  of  lialance  in  some  ma(  bines  so  that  they 
may  run  smoothly  with  little  vibration.  On  the 
other  hand  the  control  of  vibrations  that  are  jiro 
gressing  in  the  earth  or  in  a  building  structure  is 
largely  an  unsolved  jiroblem.  Theoretically  what  is 
needed  is  the  interjiositiou  in  the  jiath  of  the  waves 
of  a  discontinuity  in  the  coudiictiug  structure. 
Thus,  an  air  sjiace  in  masoniy  is  a  very  ett'ective 
barrier  for  \ibrat  ions,  lu-ovided  the  air  space  is  con- 
tinuous, without  any  bridging  over  the  air  gaj)  by 
masonry  c-onstriiction.  Practically  in  liuildings, 
this  ideal  case  does  not  seem  jiossible  of  fulrtlliuenl. 
!''or  instance,  a  floor  because  of  its  weight  must  be 
suppoi'ted  by  some  solid  structure,  and  any  attemiit 
to  stop  vibrations  of  a  iiiaiio  by  means  of  an  air 
sjiace  is  thus  thwarted.  .V  ( ompromise  solution  is 
obtained  by  using  an  aii'-lilled  substance  such  as 
hairfelt  or  flax  that  has  enough  ligidity  to  hold  n]> 
the  floor  and  yet  is  not  continuous  like  masonry  and 
lacks  the  elasticity  necessary  for  the  efl'ective  proii- 
agalion  of  waves.  Ceiling  and  side  walls,  which  aie 
siiiiported  by  the  floor,  are  capable  of  such  air  separ- 
ation, but  they  should  be  of  snfl'icient  rigidity  to 
prevent  any  easy  lateral  vibration.  The  insulation 
of  vibrations  in  a  room  thus  involves  a  detailed 
study  of  the  surronnding  structure  with  the  instal- 
lation of  air-lilled  materials  and  the  elimination,  as 
far  as  jiossible.  of  all  direct  solid  connections. 

In  order  to  study  systematically  the  problem  of 
vibrations  in   liuildings.  the  writer  has  used  a   jiort- 
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ulilc  sei^^Ill(>llR'tl■^■  patti'nu'i]  aflfr  llic  dcsij^ii  ;;ivcn 
liy  P.  <r.  Nnttiiig\  Measiircinciils  laki'ii  with  this 
iiistruiiieiit  ir\eal  the-  chanu'tevistics  (if  the  dis- 
tui-biiifj  vibrations  and  give  (inantitati\e  ineasnre- 
ments  of  the  etfect.s  ol'  nnv  I'oi-iet-tive  (h-vices  tliat 
may  be  a])i)lie(l.  The  action  of  the  inslniiiient  is 
l)ased  on  tlie  seismograph  i)rincii)le,  whereby  a  lead 
mass  of  about  .six  pounds  weight,  sujiported  on  a 
tliin  Bakelite  membrane,  tends  to  big  beliind  lie- 
eause  of  its  inertia  wlien  the  snporting  stand  is 
moved.  The  relative  motion  of  the  lead  ,Mid  the  snp- 
pm  t  may  be  made  manifest  by  means  of  rotating 
mirrors  that  \ibrale  a  reflected  beam  of  light.  Fig. 
I  is  a  reproduction  of  a  ])h()togTaph  taken  in  this 
\v;i\.     '{"lie  source  of  vibrations  was  a   tunin<i  fork 


and  to  analyze  tiie  resultant  \ibrations  by  instru- 
ments and  photogi-aphs,  and  second,  to  apply  cor- 
rective measures  of  such  nature  that  they  will 
etfecti\ely  reduce  the  troulile.  It  will  be  necessary 
to  make  a  special  study  of  the  corrective  devices  in 
the  attemiit  to  secure  elfective  results. 

When  apjilyiug  ci.rrective  measures  ti;  reduce 
vibrational  disturbances,  the  practical  question 
ai-ises  as  to  how  far  the  motions  should  be  de- 
creased for  satisfactory  conditions.  Information  on 
this  point  is  found  in  nie.-isnremeiits  of  Ininiaii  sus- 
ceptibility to  vibrations.  These  show  tiiat  suscep- 
tibility of  people  does  not  depend  primarily  on  the 
anqditude  of  motion,  because  if  the  motion  is  ex- 
tremely slow,  a  person  does  not  notice  it.     As  the 


(Above)  Photograph  of  iii(i>iiiiji''(l  motion  of  table  top  due  to  tuiiiiKi  fork  ntakhig  fifty  ribratioiis  per  urcond.  (Br- 
low)  Photorjrapli  tnkrn  on  the  ficcond  floor  of  a  hiiililinii  slioiviny  ribration.s  .set  up  by  a  motor  generator  on  the  first 
floor. 


which  oscillating  fifty  times  a  second  was  piessed 
ag.iinst  the  table  top  that  siipjiorted  the  seismo- 
meter, tlins  .setting  uji  minute  movements  of  alioiil 
three  ten-thinisandths  of  an  inch.  The  .seisnunieter 
magnilied  the  motion  about  I'OOO  times.  Fig.  2 
shows  the  vibrations  on  the  set;ond  lloor  of  a  liuild- 
ing,  due  to  an  nubalanced  motor  (ui  tiie  floor  below. 
A  study  of  this  photograph  reveals  the  fact  that  the 
vibrations  occur  thirty  times  a  second,  which  is 
donltflcss  explainable  l)y  the  number  of  revolutions 
of  the  motor,  ISOO  per  minute,  or  :'()  per  second. 
Smaller  disturbances  are  also  revealed.  \\  hich  would 
indicate  a  lack  of  balance  in  the  motor.  Insulating 
supports  are  planned  for  tiie  machine  and  after 
these  are  installed,  further  photograjihs  will  be 
taken  for  comparison. 

Adilitional  experiments  are  planned  in  which 
vibrations  of  controlled  frequency  will  lie  generated 
by  a  special  machine  under  varying  conditions;  thus 
giving  results  where  the  actiim  of  the  source  is  well 
understood.  The  information  thus  gained  will  lie 
useful  in  the  interi>retatiou  of  \ibratious  in  build- 
ings. 

The  experimental  problem  is  fwo-f(dd  in  its 
nature.     First,  to  locate  the  sources  of  disturbance 


rapidity  of  \ibratioii  increases,  the  susceptibility 
increases  also.  According  to  one  observer  the  motion 
is  barely  perceptible  when  tlie  maximum  velocity  of 
the  alternating  motion  reaches  \alnes  from  l>.(l-l  to 
0.10  centimeters  per  second,  and  the  disturbance  be- 
comes a  nuisance  for  velocities  from  0.14  to  0.40 
cm.  per  second.  Another  observer  I'eaclies  the  con- 
clusion that  the  susceptibility  depends  on  the  accel- 
eration of  tlie  inotioii,  and  that  the  motion 
becomes  a  nuisance  when  the  acceleraiton  be- 
comes e(pial  to  er  greater  than  o  jier  cent  of  the 
value  of  gravity-.  The  solution  of  the  e.xperimental 
probl(;m,  so  far  as  the  etiect  on  jieople  is  concerned, 
thus  requires  the  opinion  of  people  in  addition  to 
the  taking  of  instrnmenlal  measurements. 

Otiier  asjiects  of  the  problem  might  be  discussed, 
but  eiiougli  li;is  been  set  forth  to  show  the  geiiei-al 
nature  of  the  pi'ol>]em  ami  its  |irobaii!e  sidution.  Tlie 
iletails  concerning  the  analysis  and  correction  of 
vilirations  depend  on  the  future  investigations  of 
the  subject. 

^A  Portable  Seismometer.     Journal  of  Optical  Society  of  .\merica.   \'ol, 

0.   page  629,    1922. 
-See  book  by  Alex  B.  Eason.  "The  Prevention  of  \'ibration  and  Xoise," 
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Preparation  of  Lumber  from  Logs  in  a  Sawmill 
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The  Aiiici  iciii  pcKpIc  -.[vi'  t'Ujjaiicd  in  v,ii-iiiiis  in 
liiislrics,  ;niiiniii  wliicli  Ilic  ])r(']);u'ii1  ion  ul'  hiinlici- 
iiolds  .111  iiniiui'tanl  place.  LiiiiilxM-inj;  lias  j;ra(l- 
iiaily  i;i(i\\ii  I'l-oin  ;iii  niisysttinatif  jiioce.ss  intc  a 
sysiciii.il  izcd  lii.incli  oT  Imsine.ss.  Tiic  iiK'i'Pasiiijj 
(ii'iiiaiid  I'm-  liiiulici'  in  tlic  coiistruclioii  of  liodics  for 
antonioliilcs  and  .KMoiil.nies,  and  for  other  ]nir])oses 
which  ha\('  cunie  into  recojiiiition  recenlly  liave 
Miadt»  necessary  I  he  ih'vehjpment  of  etl'icient  nietli- 
ods  for  the  preparation  of  Inmher  from  the  raw 
inaleriai.  I'^iihiwini;  in  Die  wake  of  the  i-aiiid  de- 
crea.se  of  American  forests,  the  enjiineer  lias  been 
ceiifronled  with  the  problem  of  n1ili/,iii<;  the  trees 
to  tile  best  advantage  and  of  adopting'  the  most 
economical  ]irocednre  in  their  pieparation.  The 
fellinii  of  trees  and  their  tiansportation  by  steam 
and  rail  to  the  saw  mill,  lomprise  a  ]iart  of  the 
scheme  used  in  Inmberiiifj.  In  this  conveyance, 
iiowever,  the  material  is  still  in  a  raw  state,  that 
is,  in  the  form  ol  loi;s.  The  ]irodiiction  of  lilliiber 
from  this  raw  material  at  the  s,-iw  mill  is  the  most 
important  step  in  the  entire  Iniiiberiiif;  indnstry, 
and  is  the  process  with  which  this  article  has  to 
do. 

If  the  lof!s  are  to  be  transported  by  rail,  whiih 
is  ordimiiily  done  if  they  are  to  be  (irepared  in  the 
modern  sawmill,  they  are  jiiled  leniifhwise  on  tl.it 
cars,  one  on  top  of  the  other,  and  held  in  such  posi- 
tion by  me.iiis  cf  iipri.!.!ht  jiieces  fastened  to  the  sides 
if  the  car.  On  arrivini;  at  the  mill,  the  loj;s  are  nil 
loaded  at  a  location  from  which  they  can  be  easily 
and  conveniently  handled.  When  lojis  are  broii!;lil 
to  the  l''ord  sawmill  at  I  roil  .Mountain,  Jlicliifian, 
they  are  piled  in  six  gieat  i-ows,  one  and  one-half 
miles  liiiii;,  ne.\t  to  )iarall(  I  railroad  tracks.  Four 
clamshell  hoists  are  used  to  stack  the  lo.us.  Ford- 
son  tractors  with  their  front  wheels  replaced  by 
sled  runners  are  used  to  haul  the  raw  materials 
from  the  forests  to  the  stora,t;e  ]nle.  l''roiii  the 
stor,ii;e  ]iile  they  are  loaded  onto  Hat  cars  as  e.\ 
[dained  al)o\'e  and   transferred   to  the  saw  mill. 

A  reserxoir.  as  shown  in  Fiji.  '■  i>^  built  iiii- 
niedia1(dy  outside  the  mill,  and  contains  sulficieiit 
water  to  carry  the  loiis  necessary  for  coiilininil 
o)ierati<Mi.  .V  (onvevor  emeri;iini  from  one  end  of 
the  water  i)ool  rises  at  an  incline  and  jiasses  n|i 
into  the  mill,  yivu  are  employed  to  cant  the  lo<;s 
III  111  the  ]nles  into  the  water  and  to  j;uide  them  to 
the  cliaiii  conveyor.  The  projecting-  links  on  the 
Jiioviiiii    cliaiii    take    hold    of    the    log    and    cariv    it 


slowly  lip  the  incline  into  the  mill,  as  shown  in 
the  \  lew.  lOlectiical  power  is  used  to  drive  tin 
conveyer. 

On  reachiii!.;  the  interior  of  the  mill  the  logs  are 
luished  down  an  iiu  line  .•iiid  :i\\;iy  fioni  the  moving 
chain.  Duo  1o  graxily  the  logs  nio\-e  down  the  slopes 
until  sto|i])e(l  by  the  projcHting  dogs  on  the  ]ilat 
form.  \\'lren  in  this  position  llie  logs  are  readx-  to 
be  placed  on  the  carriage,  wliiili  cai-ries  them 
through  the  moving  saw. 

The  pnriiose  of  the  caiii.ige  is  to  hold  the  log 
rigidly  while  being  inserted  in  the  saw  and  to  serve 
as  a  means  of  adjustment  wlii-n  the  thickness  of  the 
cuts  are  to  be  varied.  The  carriage  consists  of  a 
framework  supported  on  four  iron  wheels  \\liich 
travel  along  steel  rails  at  an  enormous  vcdocity. 
It  is  o]iei-ated  by  steam  and  its  morion  is  transmit 
ted  by  ;i  ]iistoii  moving  forward  and  back  in  a 
cylinder  of  considerable  length. 

The  movement  of  the  carriage  is  controlled  by 
the  sawyer,  who  is  stationed  in  .-i  box  near  the  saw 
and  a  short  distance  from  the  carriage.     The  sawxer 
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lias  supreme  control  over  the  entire  oper.it  ion.  I*>y 
means  of  a  system  of  lexers  he  may  stoj)  or  start 
the  saxv  or  the  carriage  as  circumstances  diMiiand. 
He  decides  the  imist  economical  cnts  and  gives 
I  rders  accordingly. 

The  <-arriage  ])roper  or  rather  its  mechanism  is 
operated  by  three  men  stationed  on  it.  Txvo  men 
are  I'liiployid  as  doggers,  xvlio  cl.imp  and  release  the 
log  anil  adjust  it  for  iiexv  cuts,  acting  according  In 
reipiests  of  the  sawyer.     The   third   man  gauges  the 
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thic-lviiess  of  cuts  to  he  made  and  operates  the  gauj;- 
iiig  iiistniments  to  coinply  with  the  wishes  of  the 
sawyer.  All  of  the  above  iiiecliaiiism  is  operated  by 
small  electric  motors  stationed  on  the  carriage. 
Hvery  movement  and  adju.stment  is  made  while  the 
carriage  is  in  rajdd  motion,  thus  reducing  the  time 
of  operation  to  a  minininin.  Active  minds  and  skill 
are  recpiired  of  the  men  who  act  in  these  lia/anl- 
(ins  positions. 

When  the  carriage  is  ready  to  receive  a  log  it 
is  .stopped  directly  in  front  of  the  incline  mentioned 
above,  on  which  the  logs  are  held  in  position  by  the 
projecting  dogs.  The  dogs  attached  to  one  contin- 
uous shaft  are  turned  over  by  the  operator,  and  the 
log  sent  forward  by  a  jiggci'  emerging  from  beneath. 
The  jigger  merely  consists  of  a  piston  moving  up 
aud  down  in  a  cylinder,  the  motion  of  which  is  con- 
tr(dled  by  the  steam  ]>ressure.  The  moving  log  rolls 
upon  two  arms  projecting  fn.m  the  carriage  and 
ui)on  these  the  material  is  sn[)|iorted  and  securely 
clamped.  Then  the  carriage  is  sent  forward  and 
the  log  is  introduced  to  a  moving  band  .saw,  which 
cuts  through  the  entire  lengtli  of  the  material.  The 
carriage  moves  through  a  distance  sufficient  to  al- 
low the  log  to  ])ass  the  saw,  when  it  is  reversed  by 
the  return  .stroke  of  the  piston  and  moves  in  the  o\>- 
l)Osite  direction.  During  this  small  interval  of  time 
the  log  is  readjusted  and  made  ready  foi-  another 
cut.  Large  helical  s|)ring  shock  absorliers  are 
stationeil  at  the  termination  of  the  piston  stroke  to 
ali.sorb  the  energy  imimrted  liy  the  moving  carriage 
and  to  make  jxissible  a   r.ipid  reversal  in  direction. 

Steel  band  saws  langing  from  liiii-ly-lwo  to 
forty-five  feet  in  length  and  about  twelve  inches  in 
width,  as  shown  in  Fig.  L'.  are  employed  by  the  Ford 
sawmill  to  do  this  work.  After  continmms  cutting 
the  saw  becomes  heated,  the  teeth  lose  their  cutting 
edge,  and  it  tends  to  twist  slightly  out  of  sliai)e. 
To  insure  progress  under  such  conditions  the  saw 
nuist  be  replaced  by  another  which  has  been  cooled 
and  shari)ened.  The  picture  shows  a  saw  being  re- 
sharpened  and  set  by  an  automatic  machine  at  the 
Ford  sawmill.  Speed  and  accuracy  are  obtained  by 
these  machine  operations.  Every  tooth  is  sharpened 
and  set  alike,  thus  insuring  efficient  .service  when 
passed  through  the  raw  material. 

\Vhen  the  strips  are  cut  out  of  the  log  they  drop 
on  sttH-l  rollers.  oi)erated  by  electric  motors,  and  are 
can'ied  forward.  The  strips  of  wood  and  pieces 
of  lundier  v;iry  in  width  and  thickness,  and  are  dis- 
tiiliuted  by  the  rollers  to  the  different  machines. 
( (iterators  are  stationed  at  various  points  in  the 
lilant  to  contrcd  the  conveyers  carrying  the  Itnnber 
to  the  various  machines  for  further  refinement. 
(rang  saws,  whose  motion  is  generated  by  steam, 
(literate  twenty-six   saws  at   one  time.     A   jiiece  of 


lumber  passing  through  this  machine  is  ripped  into 
a  large  nundier  of  strips  in  one  operation. 

The  lumber  cut  to  the  desired  thickness  and 
width  is  conveyed  to  the  other  parts  of  the  mill  to 
be  reduced  in  length.  It  is  carried  up  a  small  in- 
cline by  means  of  moving  chains  and  at  the  top  are 
r(-\«)lving  circular  crosscut  saws  spaced  at  equal 
intervals  between  the  chains  aud  o|)erating  on  one 
shaft.  As  the  lumber  a))proaches  the  revolving  discs 
the  saws  penetrate  the  material  and  thus  cut  it  into 
several  pieces  of  eipial  length.  The  lundter  passes 
on  to  the  end  of  the  plane  and  drops  off',  falling 
upon  conveyers  moving  in  a  diffei-ent  direction  and 
is  carried  out  of  the  mill. 

Along  the  i-oute  men  ari^  employed  to  grade  the 
material,  which  is  done  by  examining  the  pieces  for 
defects  and  grain  structure.  A  chalk  mark  is  placed 
upon  each  piece  to  indicate  its  classification.  Upon 
reaching  the  outside  of  the  mill,  employees  select 
the  lumber  from  the  moving  chains  according  to  its 
grade  and  pile  it  in  the  resjjective  pLices  designated 
by  the  classification.  The  wa.ste  material  also  di-ops 
111  a  series  of  moving  links  and  is  carried  out  to 
I  lie  fuiiKice.     Here  it  is  converted  iiiio  fuel  ,iiid   is 


Fir,. 


B.\M>  S.\w  Usim  IN  LiMiiKi!  Mii.i.. 


used  to  supply  the  steam  necessary  for  operating 
tlie  niachineiy  of  the  mill.  At  tlie  Ford  sawmill 
sutficient  fuel  is  obtained  from  the  waste  product 
to  generate  enough  steam  for  tlie  opciation  of  the 
entire  mill.  The  dust  particles  are  removed  from 
the  waste  material  in  order  to  insure  a  clear  atmo- 
sphere in  the  mill.  A  stack  built  over  the  conveyer 
permits  the  dust  to  rise  and  pass  up  through  the 
stack  due  to  a  decrease  in  pressure  brcnigiit  aliont 
liy  removing  the  air  within. 

The  lumber  obtained  from  the  green  logs  is  unfit 
for  immediate  use.     Dry  kilns  are  used  by  the  Ford 
Company  to  hasten  the  removal  of  moisture  from 
(Continued  on  Page  1.52) 


Applied  Science  and  the  Engineer 


L.  1!.  Hhi:k.i.i.(.vk.  M.I:.,  "1  I 


Tlie  liistory  i>(  liio  industi-ial  era  in  wliich  we 
are  a](pareiitlv  iniite  well  advanced  iiioves  That  llie 
aiiplicatiiin  nl'  science  and  tlie  coniniercialisni  of  in- 
ventions to  the  benetit  of  a  g'lt'at  niiniher  of  persons 
are  the  most  sijrniticant  factors  jironiotinij  the  ha]>- 
piness  and  elevatinj;  the  standard  of  living;  of  all 
indiviilnals  tlirmighont  tlie  world.  Invi-ntion  and 
the  coiniuercial  apjilications  are  at  an  ever  increas- 
iiij;  rate  effectiiij;  all  phases  of  onr  economic,  com- 
mercial and  social  organizations,  and  after  a  review 
of  all  other  intlnences.  it  is  ajiparant  that  ai)iilied 
science  is  the  jjreatest  civilizing  inflnence  in  the 
world.  Each  new  invention  that  knits  society  closer 
together,  elinunates  distance  as  a  stumbling  block 
to  better  undestanding  and  facilitates  the  spread- 
ing of  edncation  and  knowledge,  is  in  itself  a  factor 
in  building  civilization.  We  are  living  in  an  age  of 
great  material  inogress.  but  this  progress  is  lead- 
ing ns  forward  both  morally  and  intellectually,  as 
well  as  carrying  these  advancements  to  all  parts  of 
the  world.  Since  the  world  has  depended  on  science 
rather  than  dogma  for  progress,  we  have  advanceil 
many  fold  moi-e  in  each  decade  than  we  did  in  each 
century  before.  The  development  of  applied  science  of  the  tinaucial  plans  of  utilities  either  eslab- 
will  probably  in  the  not  too  far  future  reach  a  stage      lislied  or  projiosed.     This  review  is  for  the  purpose 


the  connnercial  u.ses  made  by  the  engineer,  and 
])ro]ieTly  so.  A  large  anionnt  <i{  the  work  of  the 
engineer  dealini;  solely  with  scientific  facts  has  iieen 
a<'coinplished.  but  the  commercial  aiiplication  has 
hardly  begun. 

Among  technical  men  there  is  a  coniiuou  desire  to 
be  of  greater  econoniic  service  and  this  is  the  rcsnli 
of  a  more  iiitellectnal  age.  but  with  this  sjiirit  of 
service  discontent  is  growing  rapidly  in  many  jiro 
fessiciis  and  particularly  in  the  engineering  profes 
sion.  Engineers  are  today  analyzing  and  discussing 
freely  the  shortcomings  of  their  professional  train 
ing  and  their  professional  organizations.  This  is 
regaitleil  as  dangerous  by  many  who  misnnderstanil 
and  misinterpret  the  value  of  discontent.  AA'lien 
analysis  and  adiled  etl'ort  are  used  to  discover  apiili- 
cations  of  technical  training  ami  ability. discoiiicnt 
points  to  great  ])rogress,  yet  in  all  steps  of  progress 
past  ideas  are  freely  discai<lcd.  There  are  enotigh 
statistics  available  now  to  indicate  considerable 
change  in  the  engineering  pmfessio'n. 

My  duties  include  reviews  of  the  work  of  the  en- 
gineer, of  business  managenieut  in  all  its  jdiases  ar.d 


in  whicli  wars  cannot  be  countenanced,  and  inven- 
tion will  force  seme  sort  of  an  association  of  nations 
to  preserve  civilization. 

The  increasing  importance  of  the  work  of  the 
scientists  and  the  engineer  is  bringing  greater  re- 
sponsibilities, and.  if  the  full  economic  develop- 
ment is  to  be  realized  in  the  future,  these  responsi- 


of  supplying  money  to  the  orfjanization.  or  for  ad- 
vising financial  institnti<Mis  regaiding  the  invest- 
ment of  funils.  These  duties  give  me  a  very  good 
and  accurate  view  of  the  work  of  each  class  of 
artisan,  and  a  conception  of  how  successftilly  each 
uses  the  to(ds  of  his  i)rofessiou.  I  am  imjjressed 
with  the  relatively  poor  showing  made  by  the  eligi- 


bilities must  be  assumed  more  generally  than  is  at  neer  in  comparison  to  the  economist,  accountant, 
present  appreciated.  This  war  brought  forth  a  lawyer  and  manager.  This  is  not  due  to  his  lack 
wonderful  change  in  the  mental  attitude  of  people     of  eiinipment  or  his  grasp  of  detail,  small  or  pond- 


throughout  the  world,  with  the  result  that  mo.st 
estaldished  ideas  are  being  gradually  discarded  and 
replaced  by  new  ones  on  which,  wrongly  or  other- 
wise, our  future  progress  will  be  based  in  many 
ways. 

The  scientist  is  concerned  primarily  with  the  dis- 
covery and  operation  of  the  physical  laws,  while  the 
engineer  is  concerned  with  the  art  of  managing  and 
developing  materials,  human  nature  and  capital,  to 
weave  these  princi])les  into  a  comniercial  and  finan- 
cial success.  The  best  commercial  and  financial  suc- 
cess usually  conies  when  these  principles  are 
brought  by  the  engineer  to  the  enjoyment  and  utili- 
zation (»f  the  great  mass  of  the  human  race.  The 
Work  of  the  scientist  is  alreadv  far  in  advance  of 


erotis.  but  may  be  attributed  to  his  narrow  vision, 
over-specialization,  and  the  lack  of  knowledge  of  the 
commercial  problem  iti  its  entirety.  In  iiis  case  it  is 
The  lack  of  prosier  application  of  the  different 
branches  of  science  and  probaldy  results  from  educa- 
tion al<iiig  industrial  dix  isious  instead  of  functional 
division  as  sales,  management,  etc.  The  facts  must 
be  faced.  Engineering  <piesfions  of  importance  are 
decided  a  great  many  times  without  getting  the 
o]iinion  of  engiiuH'rs.  In  many  cases  engineers"  ex- 
pert o]>inions  are  received  and  then  disreganled. 
An  engineer's  recoiumendations.  be  they  ever  so 
wise,  are  worth  nothing  if  they  are  not  accejited. 
The  engineer  owes  a  duty  now  generally  neglected. 
(Continued   on   Page  164) 
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Decatur's  Water  Supply  Development 


Vj.  C.  Hartmann,  c.e.,  '24 


In  i)rest'iitin.i>-  lliis  ii;i])er  the  writer  lias  two  jiiir- 
poses  ill  iiiiiid.  The  liist  is  to  jireseiit  as  a  matter  of 
general  interest,  sucli  ihita  as  he  was  ahk'  to  collect 
coiiceniiiif;  this  jtroject,  and  the  second  is  to  hring 
before  the  minds  of  the  eii<>iiieering  students  at  the 
University  of  Illinois  the  fact  that  within  a  two 
hour  ride  of  Trliana  is  as  interesting  an  example  of 
the  work  of  an  engineer  as  will  he  found  in  this  jiart 
of  the  country.  This  article  will  deal  only  with  the 
su|>ply  itself  since  this  is  the  tn\e  item  iiivolve<l  in 
the  recent  development  at  Decatur.  The  treatment 
of  the  water  and  the  method  of  pumping  were  not 
altered  and  will  not  enter  into  the  discussion,  hut 
a  brief  outline  of  the  circumstances  leading  to  the 
present  condition  and  a  descripti<m  of  the  engineer- 
ing features  of  the  project  will  be  given. 

Decatur's  tirst  nse  of  the  Sangamon  Kiver  as  a 
source  of  public  water  supply  came  only  after  a 
disastrous  fire  in  some  woolen  mills  about  1875, 
which  impressed  npon  the  citizens  the  need  of  lire 
protection.  In  1878,  a  timber  dam  was  bnilt  near 
the  site  of  the  present  dam  raising  the  water  some 
4  1-2  feet  above  the  mean  stage  and  creating  suffi- 
cient storage  to  take  care  of  the  city  during'  the 
dry  spells  wlieii  the  flow  is  very  small.  Decatur 
at  this  time  had  a  popnlati(ni  of  !),")()'().  The  timber 
dam  was  used  without  change  until  1911  when  the 
growing  jjopnlation  required  a  larger  reservoir.  A 
small  concrete  dam  was  then  built  to  reidace  the 
old  wooden  structure  and  to  increase  the  storage  by 
using  a  spillway  elevation  of  595  feet.  The  reservoir 
so  constructed  was  ]irobably  inadwpiate  as  far  as 
safety  was  ccnicerned  for  the  poimlation  of  ."ili.OOO 
which  it  was  .enpposed  to  serve  in  1!»1 1,  and  llie  need 
IVr  a  higher  dam  was  felt  as  early  as  llIlL'.  TJie 
urging  of  this  need  was  increased  in  June  of  l!n8 
wlu^n  the  swollen  Sangamon  washed  a  large  hole 
around  one  of  llie  wing  w.alls  of  the  dam  doing  about 
•lf-l(),00(l  dam;tge  and  imperilling  llie  whole  striictiiie. 
Temporary  tills  of  sand  bags  prevented  further 
damage  and  snbseiiuent  eailh  tills  made  it  possible 
to  use  the  dam  until  the  |)resent  one  was  in  place. 
About  this  time  Decatur  started  an  intensive  ]iro- 
grani  of  improvement  along  scjveral  lines,  one  of 
which  iirovides  the  theme  of  this  article. 

About  l'.»18,  Pearse,  Greely  and  Hansen,  a  tirm 
of  consulting  engineers  of  Chicago,  were  c.illed  in 
to  make  a  report  on  the  water  supply  situation.  The 
report  was  made  in  I'.M!)  and  included  as  a  solution 
to  the  problem  the  f<dlowing  factors: 


1.  An  earth  and  concrete  ini]ioiinding  dam,  HtllO 
feet  long  with  185  feet  of  siiillway.  raising  the  water 
15  feet  above  the  old  dam. 

2.  A  reservoir  18  miles  long'  and  about  1-2  mile 
wide,  covering  some  3400  acres  and  storing  about 
eight  billion  gallons  of  water,  a  two  year  snpply  for 
l>ecatnr  without  rain. 

This  solution  was  accepted  as  submitted  and  the 
contract  for  building  the  dam  and  raising  the 
county  bridge  was  let  by  the  city  to  L.  N.  Cope  and 
Sons  of  Decatur.  All  the  rest  of  the  work  was 
handled  and  paid  for  by  the  Decatur  Water  Supply 
Company,  a  !ifl,()()(l,O0()  corporation  of  citizens 
f(Miiied  for  that  pnii)ose.  It  might  be  of  interest 
to  note  that  the  stock  of  this  company  was  over- 
subscrilied  within  live  days  after  it  was  offered  for 
sale.  The  work  done  on  the  iiroject  naturally 
divides  itself  into  two  ]>arts,  that  itaid  for  by  the 
city,  and  that  jtaid  for  l)y  the  Water  Supply  Com- 
])any,  and  it  will  he  treated  under  these  heads. 

The  contractors  began  construction  at  the  dam 
on  -Inly  15,  1920.  The  program  was  ronghly  as  fol- 
lows: 1.  Raising  the  connty  bridge;  2.  Building  the 
iioi'th  emliankment;  :>.  Building  the  south  embank- 
ment and  bridge  approach;  4.  Constructing  the 
s]iilhvay.  Althongh  the  construct icui  of  these  over- 
lap, they  will  be  discussed  separately. 

The  county  bridge  is  on  a  skew  with  the  spill- 
way, and  its  sontli  almtment  is  integral  with  that  of 
the  spillway  as  shown  in  I"'ig.  1.     Its  south  ajiproach 


New  Highway  BRnicE  Across  Laki:  Decatch 

was  relinilt  to  form  the  south  embankment  of  the 
<laiii  as  will  be  discussed  later.  The  bridge  consists 
of     live     declc     girder    s]ians    and     was     r,-iised     b\ 
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liyilr.iiilic   jae-ks    to   a    lu'iglil    ol'    1.")    IVrt    almve   its  (io.OOO  ell.  yds.     ll  sliuiild  he  midc-rstdod   tlial   iKmc 

loniRT  clovatiou.     The  ahutiiieiits  wciv  raised  and  <if  this  came  in  the  cliaiuiel  of  the  i-iver. 

the  wing   walls  extended   to  lake  care  of  the  new  The  si)ilhvay  section  lies  hetween   the  two  eni- 

fills.     A  i)a\enient  of  l)itiiiniiions  macadam  was  laid  haiikiiieiits  and   is  directly  across  the  channel.     A 

on  hoth  aiiproaches.  section  of  ihis  48.")  foot  sjjillway  is  shown  in  the  ac- 

The   North  embankinent   of  the  dam  is  5;{7  feet  comi)anyinjj;  drawing    (Fig.  -)   and   needs  Iml    little 

long  and  has  a  :'>:1  upstream  and  a  li:l  downstream  e.\[>ianation.     The   normal   top  ele\aIion   is  lilO.  or 

s!oi)e.      In   ((Mistructing   this   the  ground    was   tirst  (ill.',  with  the  moNaldc  flash  l>oai-ds  in  i)lace.     In  the 

stiiii|HMl  and  a  line  of  wood  sheet  piling  was  driven  latter  case  a    rise  of    17   feet    over   the  eld    d.ini    is 

to  hardpan.     \Mieie  dilficnlt   driving  oi'  thick  sand  olitained.     I'lovision  has  been  made  in  its  (h-sign  to 

hneis    were    iMicounteicd.    l.aikawanna    siu-ct    steel  ad<l    anollicr    live    feet   of   concrete    io    tiiis    section 


Fig.   1.     A   Vii;\v   <ii     ihe  Decvti  k   Dam    Sii(i\vi\(,   Srii.iAVAY,  G.vrios   axu  Covm'Y   Bkiduk 


piling  was  sulisiiiuted  for  the  wood.  The  earlli  was 
then  pnt  on  in  approximately  fonr-iiicli  layers  and 
compacteil  by  so  routing  the  teams  and  wagons 
over  it  that  all  parts  were  worked.  \  iniddle  core 
wall  was  constnicted  around  the  lop  of  the  sheet 
jiiling  to  make  certain  the  impermeability  of  the 
dam.  The  elevation  of  the  lop  of  this  embankment 
was  V,2'.\.  or  1.".  feet  above  the  spillway.  A  four-inch 
slab  of  1  :i;;4  concrete  resting  against  a  toe  wall  was 
used  in  paving  the  upstream  face.  It  was  placed  in 
Ifl-foot  sijnares  and  was  underlain  with  a  system  of 
gravel  drains.  The  nnpaved  portions  were  either 
sodded  or  seeded  to  prevent  undue  erosion. 

The  south  embankinent  is  Sli!)  feet  long  and 
IVirms  the  south  approach  to  the  bridge.  It  ditfers 
from  the  north  embankment  in  that  its  n])stream  is 
'2Ji:l  instead  of  :!  :1  ;  construction  methods  being 
the   same.      The   total    volume  of   embankment   was 


when  thai  change  is  made  necessary  by  the  giowth 
of  the  city. 

The  spillway  was  built  in  two  jiarts  in  order 
that  the  channel  might  be  left  o])en  during' construc- 
tion. The  cotferdam  for  the  norlli  half  ;ind  the 
gates  was  built  lirst  and  was  made  of  Lackawanna 
sheet  steel*  piling  strengthened  with  wood  piling. 
A  timber  trestle  work  carried  a  iiaiiow  gage  rail- 
road out  around  the  edge,  so  that  the  concrete  niighi 
be  easily  delivered   from   the  central  mixing  plant. 

The  drawing  shows  a  line  of  steel  piling  along 
the  front  of  the  s|>illway.  This  connects  with  the 
wood  sheet  piling  under  the  embankments,  rorming 
a  continuous  wall  under  the  entire  dam.  The  round 
bearing  i)iles  shown  were  notched  as  soon  as  driven 
so  that  the  concrete  would  hidd  securely  to  them 
when  in  place.  When  the  liottom  of  the  cotVerdam 
had    been    ]iioperly    pumped    out    and    i)rei)ared.    a 
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thick  slab  of  llic  spillway  limiidalioii  and  tliu  apron 
were  poureil.  This  apron  was  reinforcerl  with  25- 
jionnd  steel  rails  laid  u\\  two-t'oot  centers  [)erpen(lic 
nlar  to  the  axis  ot  the  dam.  After  the  fonndatiou 
slab  had  set,  a  Blaw  Knox  travelling  steel  form  was 
set  np  on  rails  and  nsed  to  ponr  alternate  18  foot 
sections  of  the  spillway.  Later  it  was  nsed  to  till 
all  but  two  of  the  reni.iining  sections,  these  two  be- 
ing left  o])en  to  help  the  flood  gates  carry  off  any 
high  water  which  might  occur  during  the  construc- 
lion  of  the  south  half  of  the  spillway.  (A  descrip- 
tion of  the  Blaw  Knox  forms  can  be  found  in  the 
Engineering  Xews-l\ecord,  ^'olume  SS,  Xo.  II,  L'age 
452.)  The  g;ates  at  the  north  end  consist  of  two  ;!(i 
inch  circular  sluice  gates,  one  48-inch  square  Hush 
ini;'  gate,  and  two  !)-foot  by  14-foot  flood  gates. 


foot  contour,  invohing'  condemnation  jiroceeclings. 
and  numerous  lawsuits.  Then  there  was  the  old 
Cowford  wagon  liri<lge  which  was  replaced  by  a  new 
cantilever  structure,  and  the  necessary  work  of 
raising  its  approaches.  A  view  of  the  cantilever 
bridge  is  shown  in  Fig.  ;>.  The  old  iloffet  wagon 
inidge  was  wrecked  and  its  long  approaches  cut 
down  below  the  (JOo  foot  level.  Vuwv  other  liiglnva.v 
bridges  were  raised  and  two  new  lake  drives  were 
built  under  the  .super\ision  of  the  company.  The 
basin  land  inside  the  (115  foot  (!<;ntour  was  all 
cleared  of  tind)er  ajid  buildings.  All  endtankments 
for  a])proach  grades  had  to  be  rip-rapped  to  i)revent 
washing  out,  and  therein  lay  considerable  trouble. 
The  lirst  system  was  to  simply  lay  larg<i  concrete 
blocks  directly  on  the  earth.     They  were  supjiorted 
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When  the  north  half  was  linished,  excluding  the 
exception  noted,  the  jtiling  of  the  coH'crdam  was 
pulled  and  redriven  to  form  a  cofferdam  for  the 
south  half.  The  methods  used  were  the  same  here 
except  that  there  were  no  gates  or  oiien  sections  to 
bother  with.  The  concrete  used  in  the  sjullway  was 
1:2.5:5,  using  gravel  as  the  coarse  aggregate,  and 
was  mixed  at  a  central  plant  near  the  north  end  of 
the  north  end)ankment.  From  here  it  was  taken  to 
the  work  in  side  dump  cars  on  the  nari-ow  gage 
track  mentioned  in  connection  with  the  cofferdam. 
The  yardage  ot  concrete  is  as  follows:  spillway,  10,- 
:^()0;  gates,  821);  apron.  4.1)00;  abutments,  (i,!»50 ; 
total,  22,010.  The  total  cost  of  the  dam  W.  the  city 
was  .f904:,750  and  was  i)aid  by  means  of  a  general 
assessment  bond  issue. 

The  work  of  the  Water  Supply  Company  was  of 
a  different  nature  than  that  described  above.  First, 
there  was  the  purchase  of  all  land  within  the  025 


along  the  top  of  the  slope  by  a  row  of  timber  piles 
with  wales  running  between  Ihem.  AVhen  the  first 
liigh  water  came  nearly  all  the  blocks  washed  out, 
so  that  in  replacing  them  a  different  method  was 
used.  A  line  of  wood  sheet  ])iling  was  driven  along 
the  wales  at  1h(>  to]i  of  the  slopes  to  strengthen 
them.  Then  a  bedding  of  bricks  and  gravel  was 
placed  on  the  banks  and  the  blocks  laid  on  to]>  of 
this.  So  far  the  new  i)lan  seems  satisfactory.  Up 
to  December  31.  l!»2o,  the  total  cajiital  expenditures 
of  the  company  had  reached  .'tfl.240.!t:'.0  which  gives 
a  good  idea  (d'  the  size  i>f  their  end  of  the  work. 
The  reser\oir  has  been  named  Lake  Decatur  and 
was  made  a  state  game  preser\e. 

The  question  of  power  development  at  tiie  ilam 
was  investigated  by  the  same  engineers  who 
designed  it  but  was  not  thought  to  be  feasible.  This 
would  have  added  the  final  touch  of  interest  to  the 
liroject  from  our  jioint  of  view  as  students. 


The  1924  Electrical  Show 


AVitli  tilt'  cstjililisliiiii'iit  of  a  s;rcattM-  luan  fiiinl 
lor  I'Ifctiical  t'lijiiiii'friiii;  stiidi-nts  as  its  iiintivc, 
llic  10.  K.  Soiifly  will  picsi'iil  on  April  L'l.  L'.").  ami 
L'li  llu'  most  comiih'te  Klecli-ical  Show  which  it  has 
('\cr  Itccii  alik'  to  |ii-o(liici'.  The  iiii'ii  in  the  il('|iai-t- 
niciii.  iinhncd  with  the  crcatixc  spirit  have  I'oi-  many 
weeks  lieen  i'iij;a^a'il  in  the  actual  const  rn(t  ion  of 
a  series  of  exliihits  which  will  illustrate  fully  the 
]>().ssihilities  ami  progress  in  the  electrical  worlil. 
This  early  start  will  enahle  the  jiroduction  of  many 
stunts  such  as  tlie  automatic  electric  railway  ex 
liiliii  which  reipiires  months  to  coinjilete.  The  orifan- 
ization  of  the  show  was  announced  early  in  the 
year,  and  its  persiuinel  has  been  since  en}i;aj;ed  in 
making:  the  full  plans.  C.  T.  Tarker  is  (Jeneval 
Maiia<;er.  His  assistants  are:  G.  <t.  Kohinson, 
Chief  Enjfineer:  J.  T.  Jackson,  Business  Manairer; 
and  R.  J.  Crandall.  Treasurer. 

IM-obahly  for  the  tii-st  time  on  the  camjuis  actual 
radio  ccmtrol  of  a  vehicle  will  he  displayed.  This 
much  discussed  jirolilem  will  he  one  of  the  chief 
attractions  of  the  show.  Either  a  boat  or  otlier 
small  craft  will  he  guided  and  propelled  from  a  con- 
trol panel  board  through  the  use  of  wireless  waves. 
There  will  also  be  a  short  wave  exhibit  in  which  ex 
( eedingly  short  radio  waves  will  be  generated,  sent 
out  over  the  small  antenna,  (a  large  one  being  un- 
iieeessary  with  these  short  waves)  and  picked  \ip 
and  measured  on  a  bridge  built  for  the  puri)()se. 
The  Iiridge  and  some  of  the  other  apparatus  is  al 
ready  constructed.  Electrical  music,  the  Keinhardt 
modulosco])e,  the  Xentrodyne.  super-regenerative 
set.  and  radio  compass  stations  will  also  lie  features 
of  the  radio  exhibit. 

Tlic  electric  railway  eipiipped  with  block  signals 
and  automatic  train  control  which  was  a  featui'e 
(^f  the  last  show  will  be  rebuilt  on  a  much  larger 
scale  this  year.  Arrangements  have  been  made  f(ir 
the  rolling  of  small  steel  rails  with  which  to  con- 
struct the  track.  The  ties  will  be  of  wood,  and 
iiallast  of  pebbles  will  complete  the  right-of-way. 
The  exhibit  will  consist  of  over  400  feet  of  track  all 
t'iiui|iped  with  automatic  signals  and  train  control. 
The  switches  will  be  electrically  ojieraled  so  (hat 
the  entire  system  may  be  operated  fi-om  a  control 
station.  The  eight  cars  to  be  used  ai-e  models  of 
the  Xortli  Shore  Electric  Lines,  each  having  Iwo 
motors.  Besides  these  a  locomotive  which  is  being 
built  by  W.  E.  Lycnis  will  be  operated.     It  will  have 


two  motoi-s  and  eight  dri\ers.  and  will  be  a  inolo- 
lype  of  the  large  locomotives  now  in  use. 

.ViKither  featiii-e  of  Ilie  show  will  be  llie  large 
Telsa  high  freiiuency  coil  which  will  give  u  nine  t<i 
twelve  fool  s]iark.  The  voltage  will  be  in  the  mil- 
lions and  the  |iecnli.ir  properties  of  high  freiiuency 
currents  will  be  fully  demonstrated.  Tlie  singing 
ai-c  whose  tone  depends  on  the  tuning  of  a  circuit 
by  varying  tlie  ca]iacity  and  inductance  will  also  be 
displayed.  It  is  the  work  of  some  of  the  men  to 
construct  an  automatic  dog  which  will  follow  a  cane 
and  have  no  external  connections  whatsoever, 
^lanual  and  automatic  telephones  and  their  inter- 
connection as  used  in  I'rbana  and  Champaign  will 
also  be  demonstrated  by  means  of  switch  boards 
iuter-couuected  between  the  Gym  Annex  and  the  E. 
E.  Laboratory.  Electric  arc  welding  will  lie 
thoroughly  demonstrated  in  one  of  the  exhibits.  The 
stunts  described  above  are  but  a  few  of  those  which 
are  to  be  placed  before  the  public  in  April.  There 
are  novelties,  educational  explanations,  and  models, 
in  addition  to  ajiparatus  built  in  the  laboratory  and 
used  in  the  routine  work.  A  model  amusement  park 
will  entertain,  while  tiie  I'oulsen  arc  or  Eugene  res- 
onator will  involve  the  technical  phases  of  electrical 
engineering. 

As  before,  the  Show  will  ociiijiy  the  E.  E.  Labo- 
ratory and  the  (iym  Annex.  A  large  fountain  will 
occuiiy  the  center  of  the  gym  ;ind  add  its  touch 
of  Iieauty  to  the  dazzle  of  illununation.  From  seven 
to  ten  thousand  per.sons  see  the  show  every  two 
years,  with  the  possibilities  of  a  larger  number  this 
year.  The  traveling  electric  sign  placed  in  Cham- 
paign before  the  o|ieuing  of  the  show  is  an  engi- 
neering ]irobleni  of  magnitude.  There  are  some 
three  hundred  contacts  which  are  made  and  broken 
by  an  endless  rililion  about  thirty  feet  long  which 
passes  over  a  long  plate  an<l  s]iells  otit  the  words 
on  the  sign. 

The  Electrical  Engineering  Society  has  been  able 
to  establish  with  the  profits  of  previous  shows,  a 
-Sl.itOO.OO  loan  fund  for  the  benefit  of  E.  E.  students. 
The  faith  and  co-operation  of  the  E.  E.  students  in 
this  show  has  been  evidenced  by  the  fact  that  they 
recently  pledged  .*!l. 000.00  to  make  up  for  any  pos- 
sible deficit  which  might  occur  this  year.  The  Uni- 
versity is  one  of  the  few  fcrtnuate  universities  in 
which  a  show  of  this  natiiic  and  magnitude  is  regu- 
larly produced. 
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The  Short  Course  in  Highway  Engineering 


The  Slioi-t  Course  in  Hicliway  Engiueei-iiig  just  iireseut  00  million  ilnllar  lioml  issue  troiu  the  \n<t 
held  was  in  many  respects  tiie  most  suceessfiil  of  eeeds  of  the  aiitomohile  lees  on  their  present 
the  eleven  meetings  of  the  kind  that  have  been  Jield      schedule  of  rates.    He  further  ])ointed  out  l>y  means 


at  the  University.  The  iittendance  was  the  largest 
with  the  single  exception  of  \U'20.  when  the  State 
Division  of  Highways  sent  in  nearly  oOO  of  their 
men.  This  year  the  total  nund)er  registered  was 
aliont  :>00.  Many  university  and  twin  city  people 
attended  without  registration,  so  that  in  all  ])roli- 
ahility,  400  or  more  attended  the  mei'tings  at  various 
times. 

The  sessions  o])ened  on  .Monday  morning,  Feh- 
ruary  IS,  with  a  roll  call  of  the  \arious  interests 
re|)resented.  followed  liy  the  usual  addresses  of  wel- 
come and  resitonse,  after  which  I'lof.  AA'illiams., 
Head  of  the  Civil  Kngiueering  l)e|>arlnH'nl,  gave  a 
short  tallc  on  "Important  New  Develoiunents  in 
Ci\il  JCngineering."  'i'liis  was  followed  liy  a  general 
discussi(ui  of  ,-i  numlier  (^f  details  of  alignment  and 
grades  of  highways  led  l)y  I'rof.  ('.  C.  \\'il(  y. 

In  the  afternoon  Senator  Richard  K.  .Meenis  ga\c 
an  interesting  talk  (Ui  "(iood  Koads — A  ('oinmunity 
Asset,"  in  which  he  jiointed  out  the  various  advant- 
ages to  a  community  other  than  those  of  a  purely 
financial  chai-acter  that  are  to  l>e  derived  from  a 
system  of  improved  highways.  He  was  followed  hy 
Jlr.  H.  M  Hilts.  Deputy  Engineering  Executive  of 
the  Penuyslvania  State  Highway  Department  in  an 
exceedingly  interesting  and  rather  technical  discus 
sion  of  "The  Ecouoniies  of  Location  of  Highways." 
He  showed  bj'  numerous  examples  and  extensive 
statistics  that  after  all  the  cost  of  operation  of 
tratfic  over  the  highways  is  the  imjjortant  item  and 
that  almost  any  expense  may  be  justified  in  reduc 
ing'  the  distance  traveled  and  in  reducing  grades  to 

suitable  limits.  He  explained  also  the  tratlic  studies      ^,,  .,jj  those  who  attended 
that  ai'e  being  made  in  Pennsylvania  with  the  co- 
oi)eration    of  the  United   States  Bureau  of  I'ublic 
Koads  to  arrive  at  the  char;icter  and  distribution 
of  traffic  within  the  state. 

In  Tuesday  morning's  prtfgram  the  greatest  in- 
terest centei'ed  around  "Illinois  Highways — Past. 
Present,  and  Future.'"  by  Mr.  Frard^  T.  Sheets, 
State  Superintendent  of  Highways  of  Illinois.  In 
this  discussion  he  briefly  outlined  the  work  already 
accomplished  and  the  work  proposed  for  the  year 
1924,  after  which  he  launched  into  a  presentation  of 
tlie  proposed  100  million  dollar  bond  issue.  In  this 
he  pointed  otit  by  means  of  charts,  statistics  and 
estimates  that  it  is  entirely  feasible  to  finance  the 
100   million    dollar   bond    issue   in    addition    to   the 


of  statistics  that  the  construction  of  such  a  system 
of  highways  within  a  period  of  ."i  or  0  years  would 
yield  an  economic  return  to  the  automobile  owners 
of  the  state  vastly  in  excess  of  the  total  piin(i]ial 
and  interest  charges  involved  in  the  boml  issue. 
Anyone  who  heard  his  address  or  lias  analyzed  the 
ligures  sulimitteil  can  scarcely  help  but  be  convinced 
that  the  economics  of  the  pi-oposition  ai-e  entirely 
sound. 

The  afternoon  session  of  Tuesday  centereil  large- 
ly around  the  discussion  nf  "The  Contractor's  Prob- 
lems, Troubles  and  .loys,"  which  was  discussed  in 
turn  liy  a  grading  contractor,  a  gra\el-ro,-id  con- 
tractor, a  concrete  road  C(uitractor.  and  a  bridge 
contractor.  Following  this  ^Ir.  A.  E.  Horst  gave 
an  interesting  discussi(ui  o(  "IJidiler's  Bonds  versus 
Certilied  Checks  at  Highway  Lettings."  A  consid- 
erable nundjer  of  contractors  were  present  at  this 
meeting. 

On  AA'ednesday  the  princijial  interest  centered 
around  the  discvission  of  "Practical  Conclusions 
from  the  Bate's  Road  Test."  by  Clifford  Older, 
former  State  Highway  Engineer  of  Illinois:  "Traffic 
Stiulies,"  by  J.  (Jordan  McKay,  of  the  I'.  S.  Bureau 
of  Public  Koads ;  and  "Highwav  Marking,  Mainten- 


ance and  Snow  Kemov; 


by  Frank  F.  Rogers,  State 


(/ommissiouer  of  Highways  of  Michigan. 

Practically  all  of  the  jirogTam  of  Thursday  morn 
ing  related  to  earth  road  construction  and  mainten- 
ance, and  especially  to  a  discussion  of  oiled  earth 
roads.     The  entire  afternoon  was  taken  up  with  a 
discussion  of  road  laws  which  was  of  gi-eat  value 

Thursday  evening  the 
annmil  dinner  was  held  at  the  Urbana-Lincoln 
Hotel.  Aliout  110  iitteuded  and  had  an  unusually 
enjoyable  time.  Pi-of.  J.  W.  (Jaruer,  Head  of  the 
Department  of  Political  Science  of  the  University 
gave  a  decidedly  timely  and  forceful  talk  on  "Some 
Proposed  ilethods  for  the  .Maintenance  of  Inter 
national  Peace." 

On  Friday  morning.  Prof,  T.  H.  Agg,  of  Ames, 
Iowa.  l)rought  the  Short  Course  to  a  close  with  a 
very  clear,  convincing  talk  on  "Highway  Oper- 
ating Costs  as  Affected  by  the  Koad  Surface." 
He  show^ed  a  great  deal  of  experimental  data, 
which  on  one  hand  tended  to  verify  conclusions  as 
given  by  Mr.  Hilts,  that  almost  any  expenditure 
(Continued  nn  Page  1,52) 
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Localized  Stresses 


C.  O.  Vdinc,  g.e..  '24 


Faii.i  HE  1»IF.  TO  LocALizEii  Stuessks  1 .1  oil  111:1 1    of   ilu'    Iioii   and   Stool    Institiito.   voluino 

The  jivars,  crank  shafts  anil  connectiiij;  rods  ot      !Mi.  iia<;o  14:!  i   ili.ii   ilio  stress  distiilmtion  in  a  jilalo 

the  Liliortv  aoroplane  engine  of  the  lirst  dosiijn  fro-      in  which  a  round  IkiIc  has  Im-cii  drilled,  is  ap])roxi- 


iiiaiely  as  shown  in  I'ij;.  i'.  when  siihjected  to  a 
li-iisilc  load,  'i'hc  stress  disi  rilintion  due  to  these 
hiilcs  is  dnplicated  on  a  small  scale  by  liluw  holes  in 
I  he  material  and  hy  ininiite  sections  of  iiiiimritios. 
These  cause  a  •■ln-eak"  In  ihe  transfer  of  stress  from 
tiher  to  liber. 

Si(;NiKi(AXfE  OF  Lof'Ai.izEn  Stresses  for  Static. 

I.MI'ACT   AXn   KeI'EATED   Lo.\1)S 

Localized  stresses  are  at'  frreatest  importance  in 
the  case  of  repeated  loails.  and  it  was  the  failure 
of  memliers  subjected  to  rejieated  loads  when  the 
calculated  stress  was  behiw  the  elastic  limit,  that 
led  to  the  investiuatlon  of  these  nnknown  sti-esses. 
Tf  a  ductile  member  be  subjected  to  a  static  load, 
localized  stresses  are  relatively  iiiiiin]Mirtant.  The 
overstressed   i)(iitioiis  iiierelx    stretch  until   tliev  are 
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tpieiitly  failed.  The  failure  started,  in  the  i;ears  at 
Ihe  bottom  of  tjie  teeth  where  a  sharp  curner  oc 
ciirre<l.  ill  llie  crank  shafts  at  the  cunier  of  tlie  key 
ways,  and  In  the  ronnectinj;  rods  at  the  sharji  cor- 
ner where  the  connectiiifr  rod  bolt  head  fitted  on  the 
assembly.  The  Rritisli  Air  Service  found  that. 
when  a  failure  was  due  to  a  sharp  corner,  many 
fallnies  would  occur  in  engines  of  tlie  same  tyjie  in 
a]i])roxiinately  the  same  uuinber  of  riiniiiiig  hoiirs. 
The  trouble  in  the  Liberty  motor  was  greatly  re- 
duced by  ailopting  a  small  fillet  at  each  corner,  the 
purpose  of  the  fillet  being  to  redncc  the  localized 
stresses  to  which  many  failures  were  due. 

Localized  stresses  are  stresses  in  some  part  iciilar 
area  or  fiber  of  a  nieniber  whi(li  are  greater  than 
the  stresses  in  the  surrounding  areas  of  fibers  due 
to  an  initial  strain,  or  to  an  imperfection  of  the 
material,  or  to  a  change  in  cross  section  nf  tlie  ineiii- 
lier.  They  are  stresses  which  cannot  lie  calculated 
by  ordinary  methods  of  deterinining  stresses.  They 
consist  of  the  ordinary  stress  wliich  is  ei|ual  in  tliai 
in  the  surronnding  fibers,  and  an  additional  stress 
which  may  exist  as  an  initial  strain  or  may  be  set 
u]i  when  a  load  is  ap]died  at  shar|i  changes  of  sec- 
tion. Stresses  due  to  an  uneven  application  of  loads 
will  not  be  considered  as  localized  stresses. 

CoNDiTioxs  CArsixf;  Locai.tzeu  Stresses 
Initial  strains  may  be  .set  up  in  steel  liy  tlie 
mechanical  ]irocess  of  ndling.  Esjiecially  if  the 
metal  be  somewhat  cold,  the  forcing  of  a  sli<ling 
luovenient  among  the  fibers  or  crystals  in  elongat- 
ing the  bar  leaves  it  in  a  strained  condition.  Heat 
treatment  such  as  quenching  also  produces  such 
strains.  Recent  experiments  have  proven  that  sutl- 
deii  changes  in  section,  such  as  sharp  corners  great- 
ly alVect  the  distribution  of  stress  in  a  member.  It 
will  be  shown  later  that  if  two  members  of  the  same 
mateiial  and  diuH-nsions.  (such  as  the  crank  pins  in 
Fig.  1  I.  but  one  having  a  filleted  shoulder  and  the 
other  a  sharp  shoulder,  each  to  be  subjected  to  an  rcdieved  by  siirrnundiiig  parts  and  im  rupture  oc- 
eipial  loail  I',  the  stress  at  A  will  be  about  .10  ]ier  curs.  However,  if  the  material  is  brittle,  localized 
cent  greater  than  that  at  B.  stresses    are    more    serious,     since    then    the    over- 

Localized  stres.ses  are  al.so  set  uji  aKniiid  stressed  fibers  will  break  before  they  cau  stretch 
scratches  and  indentations  due  to  hammer  blows  or  enough  to  be  relieved  by  sui-roiindiug  fibers,  and 
lathe  tools.  .\  ri\ef  hole  in  a  member  ituder  stress  rupture  may  occur.  Imu-  this  reason  ductility  is 
may  cause  a  maximum  stress  as  much  three  times  essential  fur  si  rintiiral  members.  The  designer  in 
as  great   as  the  average  stress.      I'lcuss  has  slmwii      assnining  that   each   lixct   of  a  joint   takes  an  equal 
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;iiiioiiut  of  stress  knows  that  this  is  only  an  approxi- 
mation. He  depends  ujmu  the  ductility  of  the  uietal 
to  relieve  the  overstressed  parts. 

In  the  case  of  iniyiact  loading,  localized  stresses 
are  more  serious  iliaii  they  are  for  static  loads. 
Tliis  is  due  to  the  nature  of  imjjact  loads  and  im- 
pact strength.  The  elastic  impact  strength  of  a 
material  is  the  maximum  amount  of  energy  the 
material  can  absorb  i)er  unit  volume  wIumi  resist- 
ing an  impact  load,  without  developing  a  unit  stress 
greater  than  tlie  elastic  limit  of  the  material.  This 
may  be  expres.sed  by  the  formula.  V^e-/'l  E,  where, 
r.  is  the  elastic  impact  strength  in  pound-inches,  e. 
the  elastic  limit  of  the  material  in  jiounds  per  s(|uare 
inch,  and,  E,  the  modulus  of  elasticity  of  the  mate- 
rial iu  pcumds  per  s(piare  inch.  Now  if  a  weight. 
w.  be  dropped  a  distance,  d,  upon  a  bar  of  length.  1. 
jiaving  a  constant  cross-section,  a,  as  siu)wn  in  Fig. 
.">.  the  energy  that  must  be  absorbed  l)y  the  bar  is 
w  111  -^  (•»  pound  inches,  where  c  is  the  total  defor- 
Illation  (iT  till'  liai.     Tliat   is.  assuming  thai   the  liar 
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absiubs  all  nl  the  energy  of  the  load.  l',^w  id — i- 1 
=S-al/2  \\.  where.  Uj.  is  the  actual  inqiact  load, 
and,  !r^,  the  stress  due  to  w  (d  -•-  c)  is  assumed 
to  be  uniformly  distributed  over  the  entire  area  of 
every  cross-section.  Xow,  if  there  were  .some  initial 
strain  in  some  part  of  the  bar,  or  if  there  were  some 
cliange  of  section  to  cause  localized  stre-s.ses  to  be 
set  up  tlie  instant  load  is  applied,  the  stress  is  those 
parts  wiuild  be  considerably  greater  than  S.  This 
increased  stress  may  cause  a  bar  wliich  is  amjily 
able  to  absorb  its  impact  load  to  fail.  Some  sec- 
tions are  stressed  to  the  breaking  point  while  others 
take  little  of  the  load.  The  importance  of  a  uniform 
distribution  of  sti-ess  may  lie  illustrated  by  the  fol- 
Inwini.'    problem.      It    is    leiiuireil    in    delcvmiiie    the 


respective  impact  loads  that  two  steel  bars  iu  Fig. 
4,  can  absorb,  allowing  a  safe  working  stress  of  20.- 
000  pounds  per  sipiare  inch.  The  two  bars  are  of 
the  same  material  and  all  corners  are  well  rounded. 

First  let  us  consider  rod  (a).  The  stress  in  the 
lower  part  of  (a)  should  not  exceed  20,000  lb.  per 
sq.  iu.  Since  the  .stresses  in  the  different  cross-sec- 
tions vary  inversely  as  the  areas  of  the  sections,  the 
stress  in  the  upper  part,  when  that  in  the  lower  \va\X 
is  20,000,  will  be  20,000  A, /A.,  =  20,000/4  =  5,000 
pounds  jier  square  inch.  ■  Aj  and  A.  are  the  respec- 
tive areas  of  the  lower  and  upper  .sections.  Now 
since,  r  =  S-al/2  E,  the  safe  impact  stress  of  rods 
la)  and  ib)  may  be  determined  by  substituting  the 
values  of,  S,  just  found.  Solving  as  outlined,  it  is 
found  that  the  safe  impact  load  for  rod  (a)  is  only 
7S..">  pounds  per  square  inch,  while  the  safe  impact 
load  for  rod  (b)  is  125. G  pounds  per  s(piare  inch. 

The  difference  in  strengths  in  this  ca.se  cannot  be 
lilamed  entirely  on  localized  stresses,  but  there  is  a 
close  connection  between  the  stresses  in  (ai  and 
localized  stresses.  The  stress  in  (a  i  is  •■localized" 
in  the  sense  that  it  is  greater  in  some  sections  than 
in  others,  although  the  diffei'ence  iu  .stress  is  easily 
calculated.  For  static  loads,  rod  (ai  wouM  be  ecpial 
in  strength  to   (  b  i. 

AVhen  repeated  loads  are  considered  one  tinds 
a  great  amount  of  evidence  of  the  existence  of  local- 
ized .stresses.  In  almost  any  machine  with  nuiving 
parts  there  are  members  subjected  to  repeated  load 
ing.  Thus  the  .shaft  shown  iu  Fig.  5  is  subjected 
to  a  complete  reversal  of  stress  for  every  revolution. 

It  has  been  found  by  experiment  that  a  specimen 
of  hardened  and  tempered  steel,  whose  ultimate 
strength  is  97,000  lb.  per  sq.  in.,  and  whose  elastic 
limit  is  84,000  lb.  per  scj.  in.,  will  fail  if  subjected 
to  a  large  number  of  complete  reversals  of  bending 
stress  (such  as  that  iu  the  shaft  in  Fig.  5)  at  aliout 
."i(i,(i((0  lb.  per  sip  iu,  A  specinien  of  0.:^%  annealed 
carbon  steel  whose  ultimate  strength  is  G9,000  lb. 
]ier  S(i.  in.,  and  whose  elastic  limit  is  :!5,000  lb.  per 
sq.  in.,  will  fail  under  similar  loading  at  about  oO.- 
000  lb.  jier  sq.  iu.  In  these  tests  the  specimens  are 
highly  polished  and  great  care  is  taken  that  no  sud- 
den changes  of  section  affect  the  test.  Such  failures 
are  exi>lained  by  the  theory  of  localized  stresses. 
Certain  fibers  in  the  member  are  stressed  beyond 
their  ultimate  strengths  due  to  souu^  initial  stiess 
cr  to  some  nonhomiigeneity  of  material.  These  over- 
stressed  tillers  fail  a  few  at  a  time,  gradually  form 
ing  cracks  which  widen  until  rupture  occurs. 
Kepeated  Lo.u:  Method  of  Deter.minixi; 
Loc.M.izEO  Stresses 

The  highest  unit  stresses  which  lajiplied  in 
cycles  of  completely  reversed  ben<ling  stress  to  a 
specimen  I  can  be  withstond  an  indetinite  nuudier  of 
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times  withdUl  lailiirc.  is  cnlhul  tlii'  i-iiduraiitv  liiiiil 
of  the  speciiiieii.  The  usual  method  of  testing  is  by 
rotatinsr  a  small  s])Ofiiiioii  loaded  as  a  simjilo  tioaiii. 
as  slKtwii  in  Fi^.  <>.  Tlic  enduranco  limit  of  liiirlilv 
polished  specimens  in  wliieh  localized  stresses  arc 
invvcnted  as  far  as  it  is  possible  to  do  so  is  termed 
the  endurance  limit  of  the  nintrridl.  This  endurance 
limit  of  the  material  depends  upon  the  strengtli. 
homoiieneity.  heat  treatment,  etc.,  of  the  material. 
Tlie  endurance  limit  of  a  machine  jiart  made  of  this 
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material  is  usually  lower  rlum  tlie  endurance  limit 
of  the  material  due  to  scratches  from  lathe  tools,  or 
changes  in  cross-section.  In  order  to  calculate  the 
stress  in  such  mendiers  the  ordinary  formula  must 
lie  corrected  with  ceitain  factors  obtained  liy  exjieri- 
ment.  Thus,  in  the  case  of  the  crank  ]iiu  in  Fig. 
1  la),  if  there  wi're  no  localized  stress  tiie  stress 
at  A  would  be  calcidated  by  the  flexure  formula. 
S  ^  JIc/I.  ]v\]i('rini('uts  wiili  repeated  loads  indi- 
cate that  the  stress  at  A  is  about  twice  that,  due  to 
localized  stresses  at  the  sharp  shoulder.  That  is 
h,  =  2  Mc/I.  (S,  =  stress  at  A:  !^,  =  stress  at 
B). 

Xow,  if  the  corner  be  lonnded  with  a  small  tiilet 
I  Fig.  lb  I  the  stress  will  be  considerably  reduced, 
and  S.J  ^  4  Mc/:1  I,  will  now  give  the  a]iproxiniate 
value  of  the  stress.  Dividing  the  latter  eipiation  by 
the  preceding  one.  ami  solving  for  8,,  it  is  found 
that  S.  =  2  S,/o.  The  great  advantage  of  even  a 
snuiU  fillet  is  evident.  Hy  making  use  of  the  fillet, 
the  stress  is  rednce<l  by  one-third  for  the  same  load- 
ing. This  ex]ilains  how  the  trouble  with  the  Liberty 
aeroplane  engine,  mentioned  above,  was  eliminated 
by  using  fillets  at  all  corners. 

Such  constants  as  those  usetl  above  are  merely 
correction  factors  which  must  be  iutroduced  into 
the  ordinary  formula  to  take  account  of  localized 
stresses.  Careful  exiieriments  are  necessary  to  de 
termine   these  constants   and   at   the   present    time 


tlieii'  are  few  of  I  hem  accuiately  deteiniined.  Hajiiil 
]irogress  is  being  made,  however,  in  many  testing 
laboratories,  among  the  foremost  of  which  is  the 
repeated  load  testing  laboratory  of  the  I'uivei-sity  of 
Illinois,  under  the  direction  of  T'lcfessor  .Mocire. 

Other  ilETiions  oi'  <!.\i.cir..\TiN(i  Lucalizkii 

S'lUKSSES 

While  localized  stresses  are  more  easily  and 
accurately  deternnnetl  by  the  use  of  repeated  loads, 
there  are  several  other  methods  of  calculating  them. 
Coker  of  England.  I'aul  Ileymaus  of  Belgium,  ami 
others  have  recently  jjerformed  some  valtiable  ex 
periments  in  photo-elastic  stress  analysis.  Briefly 
their  method  is:  to  make  models  of  machine  ]iails 
of  xylonite  (form  of  celluloidl.  to  subject  these  mod- 
els to  the  same  type  of  loading  that  the  actual  part 
has  to  withstand,  and  to  photograph  the  stressed 
nnxlel  while  rays  of  circularly  jiolaiized  linlit  are 
passed  through  it.  The  color  of  the  image  obtained 
depends  upon  the  -stress  in  the  reflecting  part,  so 
those  parts  under  the  greatest  stress  may  be  seen. 
Since  xylonite  obeys  Hooke's  law,  as  does  steel,  the 
greater  stresses  in  the  model  are  at  the  same  points 
as  the  greater  streeses  in  the  actiml  member. 

Among  the  other  methods  of  calculating  local- 
ized stresses  are:  1.  Loading  a  whitewashed,  duc- 
tile specimen  to  its  yield  point  and  determining 
where  the  stress  is  greatest  by  means  of  the  cracks 
in  the  whitewash:  2.  A  more  complete  mathe- 
matical analysis,  nsing  the  elastic  theory  to  deter 
nunc  secondary  stresses :  H.  Using  a  model  of  plas- 
tic material  which  will  hobl  its  distorted  shape  after 
being  loaded:  stress  will  be  proportional  to  distoi- 
tion:  -i.  Using  a  rtd)ber  model. 

ilETiioDS  01''  I'kkve.nti.vc  Loc.vi.ized  Stresses 
One  of  the  big  ]u'oblems  facing  engineers  today 
is  the  reducti<iu  and  ]ireveutiou  of  localized  stresses. 
A  reliuement  of  grain  stiiu'ture  and  the  redtictiou  of 
nonuniformity  in  materials  will  help  some.  A 
greater  knowledge  of  the  effects  of  different  shapes 
of  parts,  as  regards  localized  stresses  will  also 
help.  A  better  knowledge  of  the  properties  of  the 
ditterent  materials  will  insure  that  the  proper  mate- 
rials, given  the  most  advantageous  heat  treatnu'tit. 
will  be  used  for  the  iiuijiose  they  are  most  suited. 
Farticularly  in  the  tieid  of  alloy  steels  is  there  much 
to  be  learned  in  this  line.  At  |iresent  the  following 
rules  seem  to  be  the  most  important  for  the  rediu' 
tion  of  localized  stresses: 

1.  Use  materials  which  are  as  homogeneous  and 
u  in  form  as  possible: 

2.  Fillet  all  parts  where  cross-section  must 
change:  avoid  all  changes  in  sectiiui  possible: 

:;.  I'olish  all  [larts  subjected  to  repeated  loads. 
.Vvoid  scratches,  rough  places,  and  indentations. 


Manufacture  of  Chemical  and  Scientific  Porcelain 
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Tliere  are  coiii]i:natively  lew  jicoiilc  wlm  kimw 
tliat  (iiie  of  file  lesnlts  of  the  world  war  was  tlic 
t'staMisliiiieiit  of  a  cluMiiical  and  scientific  porcelain 
indiistrv  in  this  conntry.  Kefore  l!(f5,  (Tcrinany 
and  Jaijan  made  all  the  cjieniical  porcelain  used  in 
this  country  and  since  they  tonld  undersell  any 
American  product,  due  to  the  cost  of  labor  and  the 
(lift'icultT  of  manufacture  in  this  country,  these  two 


chiua  clay  alone  is  im|ioiliMl  from  lOnyland.  Thert- 
ai-e  \ery  few  industries  llial  can  lioast  of  a  self-re- 
liance such  as  this. 

The  body  for  this  |i(ircclaiii  is  ground  wet  in 
lar<te  hall  mills  for  a  period  of  twelve  hours.  The 
slip,  which  is  this  clay  nnxed  with  water  to  a  con- 
sistency of  thick  cream,  is  passed  tIirou<;h  a  vibrat- 
ing screen  wiiicli  rem(i\-es  ail  uu<;ronnd  him]is.  Then 


countries  ha<l  a  (iractical  nionoixily  on  the  ]iorcelain  the  slip  ]iasses  over  a  series  of  majinets  to  remove  all 
industry.  This  wa.s  (piite  sinular  to  the  dye  situation  iron  particles  that  uught  cause  slau  spots  on  the 
before  tlie  war. 

About  1914.  a  ])otterv.  which  afterwards  became 
the  ("oors  Porcelain  Company  of  (iolden.  Colorado, 
.started  the  manufacture  of  white  kitchen  ware.  In 
l!)!;"),  this  ]ilant  changed  to  the  manufacture  of  chem- 
ical and  scientitic  porcelain.  They  started  this 
undertakinti  in  the  face  of  tremendous  difficulties 
for  they  had  very  little  knowledge  of  the  teclini(pie 
of  ])ottery  making,  they  were  inexperienced  and 
they  were  handicapiied  by  a  lack  of  proper  ecpii])- 
ment. 

In  spite  of  these  dilficnlties  and  undaunted  by 
heartbreaking  setbacks,  by  the  time  that  the  ITnited 
State.s  entered  the  war,  they  were  able  to  supply 
the  government  with  the  necessary  chemical  porce- 
lain for  use  in  munition  plants  and  industrial  labo- 
ratories. True,  at  first,  this  ware  was  of  poor  grade 
as  compared  with  the  German  ware  and  would  not 
stand  ujt  under  .severe  treatment.  But  the  (luality 
of  this  ])orcelain  has  been  steadily  improving  and 
judging  the  future  from  the  ])ast,  within  the  next 
few  years,  this  porcelain  will  be  <in  a  jiar  with  any 
foreign  product.  When  Coors  tirst  staited  making 
|)orcelain  he  nuide  only  a  few  sizes  and  sha|)es  but 
now  he  has  advanced  to  the  stage  where  he  can  pro- 
duce o\-er  three  hnuilred  ditlerent  articles  for  use  in 
the  chemical  and  scientific  world. 

All  of  the  raw  materials  come  from  the  so-called 
Denver  basin  which  is  rich  in  all  kinds  of  clays, 
from  the  low  grade  brick  clay  deposits  through  high 
grade  tire  clays.  There  are  large  deposits  of  kaolin 
also  but  since  these  are  contaminateil  with  iron  they 
cannot  be  used  in  a  white  burning  body.  Most  of 
these  dei)osits  have  not  been  exploited  to  any  great 
extent  and  so  present  a  wonderful  future  for  ihe 
ceramic  industry  in  that  part  of  the  country.  The 
feldspar,  silica  sand,  ball  clay,  sagger  clay,  fireclay, 
whiting  and  coal  are  all  obtained  in  the  near  vicin- 
ity of  this  ]dant  so  the  company  is  ]iractically  inde- 
pendent as  far  as  raw  imiterials  are  concerned.    The 
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|)orcelaiu.  After  itassing  the  magnets  the  slip  is 
pumjied  to  a  filter  i)ress  which  lemoves  most  of  the 
water,  thus  leaving  the  clay  with  a  known  water 
content.  The  filter  press  cakes  are  next  passed 
through  a  pug  mill  with  enough  water  added  to  give 
the  desired  plasticity.  After  that  it  is  stored  in  large 
moisture  proof  ageing  bins  to  imiirove  the  work- 
ing properties  of  the  clay.  The  ageing  process  re- 
(piires  two  mcuiths  before  the  clay  can  be  repugged 
and  sent  to  the  .jigger  line. 

The  clay  jn'eparation  room  is  a  model  of  cleanli- 
ness. All  impurities  such  as  iron  or  jiyrites  must 
be  ke]it  from  the  clay,  as  they  will  discolor  the 
|)or('elain.  forming  slag  spots.  This  room  is  cleaned 
th()roughly  every  day  with  broom  and  hose.  The 
workers  are  required  to  wi^ir  rnbliev  boots  to  ]U-e 
vent  contamiiialioii  of  clay  from  the  nails  in  the 
shoes. 

A  ji.g.eer  is  really  a  vertical  lathe  with  a  place 
(Continued  on  Page  156) 
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Ailditions  :iii(l   cxtcnsiims   in   llic  walt'i'works  of  fjrit  cliiiinlici- I'l-diii  wliicli  tlic  low  sci-vicc  |min|is  lake 

tlic  city  of    Lewiston,    IdaJLo.   will    iirovidc  the  city  f  licir  siicl  ion.  Tlicsc  piimiis  (Iiscliai-.t;i'  1Iii-(imi;Ii  alioul 

with   an  clVicicnt  and   nii-to-datc  .system.     The  work  100    ft.    of    Kiin.    |ii|ie    to    a    niixinji    ehaniiiei-    li-oiii 

consists   in    huildins   a    new    intake    line    to   lie    laid  which   the  water  Hows   hy  liiavity  throuf;Ii  tin-  set- 

fi-oni  the  |ii-esent  intake  to  the  present  snction  well.  Ilinj.',  Iiasins  and   lilleis.       The  liltered  water  is  col- 

nioxinj;    and    re-settint;'    in-esent     punijis,    installin;.'  lectecl    in    the   cleai-   well    ri-oiii    which    the   liiidi   ser 

three  low  service  i)nnips.  and  one  Iii,nh  seivice  pnnip  vice   pnin|)s   take   their  suction.       The  high   service 

and    a     w.isli     water    pnni]!.    Apiiroxiniatcdy    seven  ]innips   discharjje   to   larfje   storaj^e   i-esorvoii-s    I'roni 

miles  of  tin.   to   Kiin.   jiipe   is  being  laid   •■ind   two  which  I  he  city  distribution  system  is  ted. 
reservoirs  are  being'  added  to  the  system.  A  pnrilica  All  ]iumps  are  of  tlie  horizontal  centrifugal  type, 

tion  ]ilant,  comin-ising  settling  basins,   head  house,  direct  connected  to  electric  motors.     The  tlii-ee  new 

lilter   house,   pipe  gallery,   clear   water   basin,   mix-  low  service  pumps  liave  capacities  of  KiOO,  2100,  anil 

ing    chandler    lilter    tubes    and    wasliwater    storage  2800    g.p.ni.,    re.spectively.      They    are    designed    to 


Fk;.  1.     LoMii'i  riiiNAi,  Choss  Skctki.n  (ik  Watkkwouks  Plant 


tank,  is  another   improvement  under  construction,  pumj)  under  an  ordinary  sialic  head  of  aboui  I'O  It. 

A   description   of  considerations  entering  into   the  Only  one  new  high  .service  pump  is- being  addeil.    Its 

design  of  the  wateiworks  was  given  in  the  Techno-  rated    caiiacity    is    2100    g.p.m.    and    is    required    to 

graph,  January,   1021.     The  writer  became  familiar  iiumji   nndi-r  a    ma.xiniiini   head   of  :'„>]  ft.     A   2S00 

with  problems  met   in  the  layout   of  the  jilant  while  g.p.m.   pnnip   which    is   a    pail    of  the  old  system    is 

working  on  the  structural  design  details  in  the  em-  also  used  to  immp  to  the  reservoirs.     It  is  intended 

ploy    of    Burns   and    ilcDonnel    Engineering    Com-  that  ordinarily  the  high  service  iiumps  will  be  oper 

pauy,  the  designers.  ated    separately   and    <inly    Iwo   of    the    low   service 

The  intake  for  the  water  sujiply  is  located  on  the  i)iunps  will  be  oiieiated  at  one  time. 
edge  of  the  Clear  Water  River.     Water  is  conveyed  Several  mii(|ue  features  in  struct  nial  design  were 

through  underground  conduits  to  a  suction  well  or  presented  in  the  imrilication  plant.     A  longitudinal 
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8('fti()ii  of  the  plant  is  sliowii  in  Fig.  1.  Tlie  set- 
tling basins,  a  plan  of  which  was  sliown  in  Part  1 
of  this  paper,  were  designed  as  a  group  of  continu- 
ous bents  of  four  spans  each.  The  distance  center 
to  center  of  bents  was  made  12  ft.  and  ten  rows  of 
bents  were  used.  The  space  between  the  correspond- 
ing legs  of  the  bents  was  spanned  by  a  continuous 
slab  acting  as  a  horizontal  beam  desigued  to  carry 
the  hydrostatic  pressure  when  the  basin  Is  flowing 
full  and  to  carry  the  earth  pressure  from  the  out- 
side when  the  basin  is  empty.  The  roof  was  de- 
signed as  a  continuous  slab  over  the  beuts  using  a 
live  load  of  ."lO  lbs.  per  sq.  ft:  As  the  center  wall 
or  baffle  wall  of  each  basin  receives  no  bending 
stress  due  to  latteral  pressure,  the  leg  of  the  contin- 
uous bent  at  this  point  was  nuide  flexible.  This 
gave,  in  stress  effect,  a  bent  continuous  over  two 
spans  with  the  top  girder  of  each  bent  supported 
unrestrained  at  the  center.  The  legs  of  the  bents 
were  assumed  hinged  at  the  ba.se  and  are  connected 
by  12  X  12-in.  horizontal  reinforced  concrete  footer 
ties. 

All  floors  of  the  head  house  are  of  rectangular 
slab  construction  supported  on  four  sides.  On  the 
top  flot)r  of  the  head  hou.se  is  the  wash  tank.  A 
wash  water  pump  and  motor  with  an  automatic 
starter  controlled  by  a  float  switch  is  provided  for 
tilling  the  tank.  The  nuxing  chamber  which  is  in 
the  basement  of  this  building  is  divided  into  large 
divisions  by  concrete  walls ;  these  divisions  are  sub- 
divided by  timber  baffles.  The  chemical  storage 
floor  is  just  below  the  wash  tank.  Chemicals  will 
l)e  hoisted  to  the  chemical  floor  on  a  one-half  ton 
electrically-operated  hoist  which  will  lift  the  mater- 
ial from  the  roof  of  the  settling  basin. 

The  filter  house,  a  one  story  concrete  and  brick 
iMiililing,  has  for  the  filter  floor  a  Corr-Plate  Two- 
way-reinforced  flat-slab  design,  and  for  the  clear 
well  floor  a  moditied  inverted  Corr-Plate  system. 
The  drop  panels  in  the  latter  case  were  iilaced  be- 
low the  floor  to  facilitate  fabrication. 

Each  of  the  four  units  of  the  filter  plant  have  a 
normal  capacity  of  one  and  one-half  million  gallons 
per  twenty-four  hours  when  filtering  at  the  rate 
of  two  gallons  per  minute  per  square  foot  of  filter 
area.  A  collecting  system  for  each  filter  consists 
of  10-in.  cast  iron  manifold  headers  and  2-in. 
wrought  iron  laterals.  The  laterals  are  capped  at 
one  end  and  connected  to  the  header  at  the  other. 
Perforations,  1-4  in.  in  diameter  are  placed  on  the 
the  bottom,  45  degrees  each  side  of  the  vertical  and 
on  (i-in.  centers.  The  supporting  bed  of  the  filters 
consists  of  gravel  to  a  height  of  18  in.  above  the 
manifold  system.  The  gravel  is  uniforndy  graded 
and  placed  in  four  layers  such  that  the  stones  vary 
in  size  from  1  1-2  in.  in  diameter  at   the  liottom  to 


;>-10  in.  in  diameter  at  the  top.  Above  this  is  laid 
a  hard  clean  sand  having  an  effective  size  of  approx- 
imately .40  of  a  millimeter  and  a  uniformity  co- 
ett'icient  of  about  1.0.  The  sand  is  added  to  a  height 
of  o((  in.  above  the  gravel. 

An  effluent  rate  controlling  device  of  the  veuturi 
type  is  provided  for  each  filter  unit.  The  contridlers 
are  arranged  to  throttle  the  flow  and  to  shut  off'  the 
flow  entirely  when  the  water  in  the  clearwell  has 
reached  a  predetermined  level.  On  the  operating 
floor  is  an  operating  table  for  each  filter.  The  tables 
are  constructed  of  Tennessee  marble  and  all  exjiosed 
tittings  are  nickel  plated.  Each  table  has  five  levers 
for  operating  the  following  valves :  (1)  Influent  (2i 
Effluent,  (:5)  Waste,  (4)  Wash,  and  (5)  Sewer.  Dial 
indicators  are  used  to  show  the  positions  of  each 
filter  valve  at  any  degree  of  opening.  Dials  for  the 
loss  of  head  gauges  are  also  placed  upon  the  operat- 
ing table.    The  gaiiges  are  of  the  mercury  float  type. 

A  float-actuated  gage  is  used  for  indicating  and 
recording  the  depth  of  the  water  in  the  clear  well, 
('halts  .s  ill.  in  diameter  giving  a  twenty-four  hour 
record  show  variations  in  depth  in  feet  and  tenths 
of  a  foot. 

A  sampling  stand  on  the  operating  floor  accom- 
modates sampling  devices  of  the  visible  type  to  fur- 
nish water  from  the  following  sources:  (1)  raw 
water,  (2)  filter  influent,  and  (3)  filter  effluent  from 
each  of  the  filters. 

Coagulating  chemicals  are  handled  by  three 
chemical  dry-feed  machines.  Feed  lines  of  1-in. 
brass  pipe  are  carried  from  the  chemical  feed 
machines  to  the  mixing  chamber  entrances  and  to 
the  distributing  flume  at  points  where  water  from 
the  basins  is  admitted.  Steel  ho])pers  are  provided 
for  feeding  the  chemical  from  the  chemical  stonige 
floor. 

Chlorine  is  applied  in  the  sump  in  the  clear  well 
at  the  point  of  high  service  pump  suction,  A  Wal 
lace  and  Tiernan  vacuum  "TyiJe  M,  S.  U."  chlori- 
uator  having  a  maximum  capacity  of  24  lbs.  of  chlo- 
rine per  twenty-four  hours  is  loca.ted  in  the  labor- 
atory. 

The  metering  equipment  consists  of  two  orifice 
type  recording  and  integrating'  high  service  meters 
and  one  orifice  type  rate-of-flow  indicator.  Orifice 
plates  for  the  high  service  meters  are  placed  in  the 
l(5-in.  high  and  low  reservoir  discharge  lines  just 
south  of  the  pump  station  I  Fig.  in  Part  I).  The 
meters  have  a  maximum  capacity  of  r).()(tO.O(tO  gal. 
l>er  day.  with  a  normal  rating  of  3,00(),0()0  gal.  per 
day.  The  orifice  type  rate  of  flow  i-ecorder  is  placed 
in  the  10-in.  raw  water  line  from  the  low  service 
pumps.  A  gtiaranteed  accuracy  within  2  per  cent 
fm-  all  rates  of  flow  between  maximum  and  2.")  per 
ment  of  maximum  is  given  for  ail  meters. 
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Test  Ixirins's  luailc  at  llic  site  of  e.uli  of  (lie 
reservoirs  iiuliealed  an  iiiiilerl_viii;i  strata  of  liriii 
clay.  Ill  (lesijiiiiii^^  the  icservoir.s,  liaviii}^'  capacities 
of  4,000,1100  and  :J,(;00,000  gal.  foi'  tin-  low  levi'l  and 
hifl'li  level  systems  res])ectively,  tlie  plan  was  to 
balance  I  lie  cnt  and  till  so  that  no  excavated  iiiat<'r 
ial  wonld  need  to  lie  taken  fvoiii  oi-  to  the  site.  Uow 
e\('r.  in  the  case  of  the  low  level  reservoir,  it  was 
fonnd  that  with  such  a  desijiii  the  ditl'erence  in  nor- 
mal water  level  of  the  new  reservoir  and  the  exist- 
in}!;  1,000,000  oal.  capacity  reservoir  wonld  he  only 
ahont  .")  ft.  Such  a  layout  wonld  reipiire  a  lloat 
valve  in  llie  |)i]ie  line  between  the  old  and  new  sti-nc 
tiires.  The  installation  of  a  float  \al\t'  is  costly  and 
often  gives  considerable  trouble  in  operation.  Com 
parative  estimates  showed  that  the  new  reservoir 
could  be  lowered  enough  to  float  directly  with  the 
smaller  reservoir  at  a  lower  cost  than  would  be  re- 
(piired  to  install  a  tloat  valve.  The  boundaries  of 
the  site  w'ere  limited  so  that  it  was  found  necessary 


to  built  a  secondary  berin  to  within  :i  ft.  of  the  top 
berm  of  the  reservoir.  The  toe  of  the  side  slope  was 
brought  out  to  the  property  line.  \\'lien  the  con 
striiction  has  been  completed  the  seeoii(lar\  berm 
will  lie  made  into  a  city  parU.  fig.  1'  shows  a  |ilaii 
and  section  of  the  high  level  reservoii. 

The  inside  slo[)e  of  the  reservoirs  is  1.7.">  to  1 
and  the  outside  slope  1..")  to  1.  The  lining  and  gen- 
eral design  of  the  iiigli  and  low  reservoirs  is  sim- 
ilar. The  shape  of  each  was  made  to  conform  in 
geneial  with  the  contour  and  plan  of  the  site.  The 
sid(>  slopes  and  bottom  are  being  constructed  with 
a  double  layer  of  concrete  slabs  and  with  footing 
beams  oidy  at  angles.  Metween  the  slabs  is  a  layer 
of  membi-ane  waterproofing.  After  the  footing 
beams  have  been  constructed  ami  ni()])iped  with  two 
applications  of  a  water-proofing  compound,  the  first 
layer  of  slabs  are  poured.  They  are  approximately 
sixteen  feet  square  4ind   are  separated  by  ;>-S  inch 

(Continued  on  Page  152) 
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The  Value  of  Cultural  Studies  to  the  Engineer 

K.  E.  Peterson',  m.e.,  '25 
'/7//.V  iniiilc  irax  innirdrd  first  prize  in  a  eontent  cciiditrlcd  hi/  I'dii  liitu  I'i. 


Diiiiiij;  ilic  lillrcntli  (•ciiTiu-y  iii-cnt  Iniiilicjil  ions 
were  liciiif;  iiiiilt  in  The  Kiniiilinii  o'(  I{{ini;i^Mi:i.  "\'asl 
tliioiiiis  of  limzoii  slaves  laliovcd  on  f'\(iv  liand. 
(her  the  yi-onnd  ro(h'  a  tail,  stately  man  on  horse- 
liacic,  t'olloweil  Ity  two  slaves  in  a  cart  diawii  liy 
a  hull.  Tlu?  very  jn-escMiee  of  this  eluiracter  lent 
dignity  to  the  project.  He  was  Italy's  greatest  inide 
— Leonardo  da  Vinci. 

The  ro|)e  had  cliosen  L<'onardo  to  plan  the  forti- 


.Men  often  possess  the  idea  that  they  ai-e  liorn  to 
do  a  certain  thing  well  to  the  exclusion  of  e\-ery- 
thing  else.  Such  an  idea  is  erroneous.  It  is  a 
psychological  fact  that  men  who  are  brilliant  in 
(Hu-  ]iarticula!-  line  are  (|uite  apt  to  1m>  .snperior  in 
other  ways.  Renmrkahh'  intellectual  achievements 
in  any  line  imply  highly  develojied  sense  organs  and 
intensive  training  of  the  cai)acity  foi-  thonght  and 
reasoning.     Therefore,  it    is  (piite  possible  for  tiw 


lications  and   canals,  to  survey  the  tracts,  and  to      technical  man  to  pnrsite  cultural  snbjects  with  the 


same  thoroughness  with  which  he  studies  his  prob 
lenis.     Leonardo  da  Vinci  is  typical  of  many  others. 

The  noted  P.  Hopkinson  >Sniith  was  once  a  novel- 
ist, painter,  and  engineer.  iMlgar  Allen  I'oe  pos- 
sessed one  of  the  keenest  mathematical  minds  of  his 
gieueratiou.  The  creator  of  "Alice  in  Wonderland" 
was  none  other  than  Charles  Lutwidge  Dodgson, 
biilliant  writer  and  lecturer  on  mathematics.  Ben- 
the  soundest.  His  plans  for  building  a  canal  frmn  jamin  Pranklin. — scientist,  inventor  , author,  states- 
man,— is  a  splendid  example  of  a  well-educated  man. 


engineer  the  project  throughout.  Leonardo  carried 
a  large  sketch  book  and  as  he  made  jilans  f<u-  i-e 
doid)ts,  he  also  made  notes  on  the  flight  of  birds, 
the  nntvement  ef  clouds,  the  musical  tones  in  a 
water-fall,  the  habits  of  bees,  and  a  hundred  other 
to]>ics.    He  was  alive  to  the  world  about  him. 

Leonardo  da  Vinci  was  the  greatest  engineer  of 
his  time.    His  conceptions  of  mechanics  were  by  far 


His  wisdom  and  sound  jmlgment  were  undoubtedly 
euiiched  by  his  versatility.  A  broad  mental  horizon 
enables  the  technical  man  to  study  subjects  from 
various   points    of    view.       The   engineer    finds    his 


I'isa  to  Plorence  were  carried  out  in  detail  two  hun 

dred  years  later.    He  placeil  a  new  foundation  nudei 

a   (hurch  which  was  sinking    in   the  sand   and   ele 

vated  the  whole  structure  several  feet.     Hut   Leon 

ardo  was  more  than  a   biilliant   engineer.     His  in 

terests  carried  him  beyond  the  bounds  of  technical      scientific  knowledge  strengthened   by  the  study  of 

narrowness.     At   the  time  that  he  w;is  working  at      cultui-al  subjects. 

l)hysics    and    mathematics,    he    was    painting    and 

modelling  in  clay  for  recreation.     His  pr(/gress  in 

science  and  art  was  astounding. 

\A'hile   planning   the   great   e(|uestrian   statue   of 


H  is  by  imagination  and  visi(Hi  that  the  engineer 
conceives  the  epoch-making  ideas  which   acc(derate 
the  progress  of  civilization.  Psychologieally,  imagi- 
nation implies  visual  inuigery.    By  studying  histor.v 
Prancisco  Sporza,  Lecniardo  dissected  a  horse  aifd      and  literature,  which  carry  the  engineer  far  from 


then  wrote  a  treatise  on  the  subji'ct  which  is  still 
;i  text  book.  Incidentally,  he  m.ide  discoveries  which 
antici])ated  Harwin  by  three  hundred  years. 

The  Duke  of  Milan  .sent  for  Leonardo  on  one 
occasion  as  "tlie  most  accom])lished  harpist  in 
Italy." 

But,  above  all.  the  name  of  Leonardo  <la  N'inci 
is  immortal  as  one  of  the  world's  greatest  artists. 
The  famous  "Last  Supper"  is  known  throughout  the 
W(U-ld.  On  the  walls  of  the  Louvre  hangs  "Mona 
Lisa"  of  Leonardo  da  \inci.  l''or  four  hundred 
years  this  jiicture  has  been  an  ius|iiration  to  every 
portrait  i)ain1er  who  has  ])ut  his  brush  to  the  can- 
vas. 

One  of  the  obvious  reasons  for  the  brilliancy  of 
Leonardo  da  Vinci  was  the  freshness  of  niiiul  which 
he  possessed  by  virtue  of  his  versatility.    His  vision 
was  not  fogged  by  the  stagnant   ideas  of  .-i  <uie com 
partinent  mind. 


his  surroundings  by  the  formation  of  vivid  nu^ntal 
]iictures.  the  capacity  for  \isual  innigery  is  strength- 
ened. A  fertile  imagination  enables  the  technical 
man  to  understand  |»uzzling  phenomemi  and  C(un- 
l)rehend  abstract  relations.  Thus,  a  tremendous 
mental  leverage  Un-  the  solution  of  difficult  prob- 
lems is  obfaineil.  Ingenuity  and  resourcefullness 
go  hand  in  hand  in  imagery.  The  value  of  a  rich 
imagination  cannot  be  overestimated. 

Engineers  must  deal  with  men  as  well  as  with 
materials.  Human  relations  exist  in  <>ugineering  as 
elsewhere.  Many  a  budiling  engineer  has  been  de- 
prived of  a  high-salaried  positi(Ui  because  he  conh! 
talk  nothing  but  foot-pounils  and  H.t.u.'s.  Oultui'al 
training  camouflages  the  barrier  of  cold  technical 
fact  and  makes  the  engineer  a  man  among  men. 

Hut,  after  all.  the  greatest  benefit  accruing  from 
rultuial  pursuits  is  an  increase  of  ai)preciat  ion  and 
(Continned  on  PaRe  IGfi) 
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Will  It  be  an  Engineers'  Dance? 


This  year  tlic  daiire  pomiiiittec  lias  (leciccd  thai  the  Eiifjiiiofrs'  Dance  will  \n-  an  engi- 
neers" (lance,  and  not  a  hoi)eless  assembly  of  so-called  ''canipus  snakes,'"  and  a  few  engineers. 
It  is  trnly  a  worthwhile  effort,  bnt  its  success  depends  upon  the  response  of  the  engineers. 
True,  many  engineers  do  not  dance  a  great  deal,  hnt  the  lOngineers"  Dance  is  for  engineers 
and  they  should  make  every  effort  to  attend  it. 

When  tlie  ticket  sale  oi)ens  to  the  engineers,  it  would  be  a  gi-eat  ex]ierieiice  to  have  all 
of  the  tickets  sold  out  the  lirst  day. 

An  Honor  System  for  Senior  Engineers 

During  the  recent  semester  examinations,  we  were  impressed  with  one  occurrence  that 
seemed  to  characterize  the  seniors"  examinations:  namely,  in  each  case  they  were  conducted 
nn<ler  a  system  much  akin  to  the  honor  system.  Of  course,  instnictors  were  present  in  the 
room  as  required  by  the  rniversity  ruling.  l>ut  we  would  not  call  it  a  rigid  ]>roctor  system 
of  examinations. 

The  point  to  be  made  is  this:  the  conducting  of  the  examinations  for  seniors  seems  to 
indicate  that  the  professors  having  them  in  charge  feel  that  the  honor  system  did  not  fail 
because  of  mistreatment  by  seniors.  On  the  contrary,  they  have  enough  contidence  and  faitli 
in  the  honor  of  the  seniors  that  the.v  conducted  the  examinations  under  a  proctor  .system 
where  i)ersonal  honor  was  ones  only  proctor.  This  confidence  is  apjireciated  by  all  of  the 
seniors,  and  we  do  not  believe  that  it  is  misplaced.  However,  seniors  are  men  who  in  an- 
other year  will  find  themselves  out  in  the  worM,  with  ])ersonal  honor  as  their  greatest  asset. 
Would  it  not  be  reasonable  to  assume  that  probably  the  greatest  recommendation  of  a  man's 
liersonal  honor  would  be  the  fact  that  his  university  trusted  him  on  his  honor  during  his 
senior  year"?    We  believe  that  it  would. 

As  ])ointed  out  above,  the  seniors  are  practically  on  an  honor  system,  but  it  is  not 
known  by  that  name  and  the  outside  world  does  not  know  of  it.  Perhaps  we  could  have  an 
honor  system  for  senioi's — a  real  honor  system  and  known  as  such — if  a  number  of  seniors 
petitioned  for  it.  Senior  engineers,  hei-e  is  an  i!]iportunity  for  yon  to  do  something  big  be- 
fore von  leave  vour  uiiiversitv. 
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The  Enjiineers  Before  the  Public 

Til  the  coniiiiii,  Engineers'  Day,  success,  in  so  I'ar  ;is  tlie  rest  of  the  c:iniiuis  .ind  the  gen- 
eral imlilie  is  cuiicorned,  lies  in  the  pnrnfle.  Tn  fliis  event  the  engineering  sindents  will  ])ass 
in  review  ])ef(n-e  the  rest  ot  Ihe  oani|>ns.  and  on  (lieir  appearance  (lie  <^)llege  of  Engineering 
will  lie  judged. 

Dne  to  the  natural  feeling  of  jiride  which  exists  in  the  various  colleges,  a  performance 
liy  one  is  belittled  and  ridiculed  hy  tiie  otliers  unless  it  is  good  and  conunands  attention  and 
admiration.  If  Ihe  engineering  Parade  is  to  be  successful  and  bring  honor,  to  the  college,  it 
must  he  dignilied  in  a])pearance  and  the  floats  must  be  woi'ked  up  in  the  best  ])ossible  man- 
tier.    A  mediocre  float  and  careh'ss  actions  will  not  '"get  by." 

If  the  ]iarade  is  to  be  engineering,  it  must  eudiody  the  ideals  of  an  engineer.  An  engi- 
neei-  is  a  nietiiodical.  carefully  trained  and  aiM  iii'ate  man.  He  likes  beauty  in  eveiything 
and  aims  especially  for  neatness  in  his  work.  Therefore  in  the  parade,  things  must  iiu)ve 
like  clocl<work,  the  floats  must  be  objects  of  beauty,  and  the  marching  ranks  must  be  par- 
allel and  ]iroperly  spaced.  These  are  the  things  people  will  look  for  in  an  engineering 
parade — they  are  the  things  jieople  look  for  in  an  engineer. 

The  Student  Branch  of  the  A.  A.E. 

In  the  days  when  l»r.  F.  H.  Newell  was  head  of  the  Civil  Engineering  Department  of 
the  I'niversity,  the  student  branch  of  the  American  Association  of  Engineers  was  the  most 
active  of  the  engineering  societies.  Today,  it  has  reached  the  point  wliere  it  must  eitlier  re- 
organize and  amount  to  something  or  surrender  its  chartei".  We  hope  that  the  latter  alter- 
native will  be  avoided,  because  we  believe  that  the  A.  A.  E.  is  a  worthwhile  organization  and 
should  be  continued  at  Illinois. 

Perhaps  no  other  national  engineering  society  has  taken  the  pid)lic  interest  of  the  engi- 
neer to  lieart  as  lias  the  A.  A.  E.  It  has  actively  supported  the  passage  of  engineers'  license 
laws  and  has  urged  engineers  to  become  active  in  public  life.  It  maintains  an  emjiloyment 
bureau  that  is  .second  to  none,  and  it  strives  in  every  way  to  make  the  engineer  satisrie(l  in 
his  work  and  ]irotected  in  his  profession.  An  organization  with  such  ideals  is  woith  be- 
longing to  and  supporting,  and  it  should  be  active  here  at  Illinois.  However,  the  chapter  here 
has  practically  died  out  and  the  few  remnants  of  it  are  not  in  any  way  an  honest  representa- 
tion of  the  high  ideals  of  the  organization  of  which  it  is  a  part.  The  local  orticers  of  the 
society  should  either  build  up  their  chapter  or  destroy  it — it  should  not  go  on  as  it  is. 


The  Highway  Short  Course 


In  tjic  opinion  f)f  many,  this  year's  Higliw.-iy  Slioit  Course  was  the  most  successful  of 
the  eleven  annual  meetings  that  have  been  held  at  the  I'niversity.  And  it  is  not  difficult  to 
justify  such  an  oitinion.  That  the  ju-ogram  was  interesting  and  valuable  is  best  attested  Ity 
the  fact  that  the  morning  and  afternoon  scissions  of  the  live  day  meeting  were  crowdeil.  be- 
tween three  h\nidred  and  four  hundred  men  were  pi'esent  in  the  lecture  room  each  day,  and 
took  part  in  the  discussions.  Their  presence  and  their  interest  indicates  the  value  and  im- 
portance of  the  papers  and  discussions,  and  is  probably  most  indicative  of  the  success  of  the 
Short  Course.  The  Civil  Engineering  Dejiart  ment  of  the  I'niversity  and  the  State  Division 
of  Highways  are  to  be  congratnlated  on  the  valuable  ])rograni  that  was  presented,  and  on 
the  hearty  response  that  it  received. 

There  is,  however,  an  important  aspect  of  the  Short  Conrse  that  is  deserving  of  consid- 
eration by  both  the  Cniversity  and  State  olTicials.  At  present,  there  are  no.  funds  avail- 
able which  w(ndd  permit  the  j)ubiication  of  tli(>  papers  and  discussions  presented.  Sui'cly 
if  the  work  covered  is  of  sufficient  \alnr  to  Ju-iiig  several  hundred  men  iicre  from  all  jiarts 
o(  the  state,  it  is  of  sufficient  value  that  it  should  be  p\dilislied  anil  made  available  to  the 
hundreds  who  are  not  able  to  come  for  the  ('ouise.  It  would  be  a  worthwhile  achievement 
to  secure  funds  for  the  publication  of  ilic  Highway  Slua-t  Course  proceedings. 


COLLEGi: 
NOTi:S 


Illinois  First  Engineers'  Day 


Oil  Fiiiliiy,  Ajiiil  4,  llie  ciijiiiiet'is  will  rest  li-diii 
Ihcir  labors  at  2 :.")()  V.  M.,  and  participate  in  our 
liist  aiiminl  Enjiiiieers'  Day.  It  lias  heoii  IioimmI  for 
some  years  that  such  a  eelelirntion  could  he  staffed, 
and  next  luoutli  will  liiid  that  hope  realized.  It  is  arrangements  for  the  dinner,  and  Professor  Moore 
an  event  that  should  be  the  largest  of  the  year  for      who  is  taking  care  of  the  jprogram  ])r((iiiises  some 

real    entertainment.      For    the    stn- 


A1  six  o"cl(>ck  the  faculty  will  get  together  for 
their  animal  diiiiiei-  with  its  accompanying  merri- 
ment. It  is  expecteil  that  every  member  of  the  fac- 
ulty   will    attend.      Professor    Benedict   is    making 


all  engineers,  in  as  much  as  it  is 
their  one  opportunity  to  get  out  and 
sJiow  the  rest  of  the  camjuis  that 
engineers  are  something  besides  the 
slide  rule  artists  and  drafting:  room 
Jiermits  that  they  seem  to  be  in  the 
illusioned  minds  south  of  (xreeu 
Street.  It  will  be  something  new  to 
the  cam]ius  to  see  a  parade  of  ap- 
proximately tifteeu  Jinndred  engi- 
neers marching  behind  gaily  deco- 
I'ated  floats,  and  it  is  uji  to  the  engi- 
neers to  see  that  the  caiuims  is 
pleased  and  impressed  with  tlieii' 
efforts.  It  is  an  absolute  fact  that 
as  far  as  the  rest  of  the  campus  is 
concerned,  the  success  of  Engineers" 
Day  depends  upon  the  success  of  the 
Engineering  Parade.  The  jiarade 
will  end  at  the  Auditorium  where 
the  ]*Jngineering  Assembly  will  be 
held.  The  faculty  committee  has  secured  Mi-.  C.  E. 
(irunsky  of  San  Francisco,  ('alifirnia,  to  address 
the  students.  Probably,  iiuwliere  in  the  country  is 
there  a  man  who  is  more  representative  of  the  engi- 
neer than  Mr.  (Srunsky.  His  career  has  been  a 
series  of  markecl  achievements  in  a  wide  field  of  en- 
gineering. He  has  been  city  engineer  (tf  Sau  I'lan- 
( isco,  a  memlicr  of  the  Isthniiaii  Canal  Commission, 
consult  ing  engineer  to  the  C  S.  Reclamation  Ser- 
vice, advisor  to  the  Secretary  of  the  Interior,  and 
consulting  engineer  in  New  York  and  in  San  I'ran- 
cisco.  Last  -lanuaiy,  he  was  elected  in-esident  of 
the  American  Society  of  Civil  I'^ngineers.  Mr. 
Crrnnsky  is  a  tinished  sjieaker,  and  his  address  will 
be  of  interest  to  eveivoiie. 


C.  E.  Grvxsky 

Eiuniirern'  Day  Speaker 


dents  the  crowning  event  of  the  eve- 
ning will  be  the  Engineers"  Dance. 
The  committee  is  working  hard  to 
make  the  dance  truly  engineering, 
ami  the  decorations  and  features 
will  be  worked  out  with  this  in 
mind.  Arrangements  have  been 
made  for  the  faculty  dinner  to  end 
early  enough  so  that  the  faculty 
may  come  to  the  dance  if  they  so 
desire.  It  is  hoped  that  they  will 
attend  in  a  body  and  make  the 
aflair  not  only  a  student  engineers" 
dance,  but  a  real  engineers"  dance. 
All  of  the  arrangements  for  Engi- 
neers" Day  have  been  worked  out  by 
Engineering  Council  through  its  va- 
rious committees,  and  D  e  a  n 
Ketchunrs  faculty  committee.  The 
rejiresenta fives  on  E  n  g  i  n  e  e  r  i  n  g 
Council  are:  T.  E.  AVith,  Chairman,  mechanical  en 
gineer:  W.  E.  Mueller.  Secretary,  electrical  eiigi 
neer;  E.  I.  Harrison,  architect;  H.  E.  Herting,  civil 
engineer;  B.  L.  Lubel.sky.  mining  engineer:  C.  C. 
Anderson,  railway  engineer:  R.  E.  liief,  ceramic  en- 
gineer; and  J.  P.  Welsh,  Technograph. 

I)ean    Ketchnm"s   faculty   committee  is:   Profes- 
sors K.  C.  Schmidt,  ("hairman:  A.  Iv  Drncker,  H.  II. 
Jordan,  E.  P.  Paine.  L.  H.  Provine.  and  C.  C.  Wil 
liams. 

The  Engineering  Parade  ("(unmittee  is  comjiosed 
of  H.  E.  Wessman,  Chairman,  and  the  following  de- 
])artiiiental  coinmittees : 

Ciril  r]n(/i)if(riii(/:  E.  C  Hartiiiaii,  ("hairniaii ; 
W.  K.  Pierce,  M.  JI.  McClelland,  M.  L.  Calvert,  W. 
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A.  G.  Dixon 


II.  Tlioiiiaii.  S.  S.  Hnll.  1'.  W".  Joy,  \V.  S.  Fitzpi-.  K. 
A.  Xilcs.  T.  .F.  llyii.ls.  ('..  A.  K.iilsoii.  ( ".  K".  .Mooio 
am)  .).  W.  MiKay. 

Ml  <  lidiiietil   IJiH/iiircriiin  :    1.   L.   I'clcrsoii.  Chair- 

man.  .1.  L.  Scliallcr.  W.  (i.   Kocscli.   I',.  (}.  Rich.  (!. 

I,.     UfJIciiI.     and     \V.     IT.     McKoc. 

IJIatriciil     l'iii/iti(  11  hifi :     <'.     ''• 

Robinson,  <  "liaitinan.   K.   K.  Sliivcly. 

L.  (i.  Warren,  H.  A.  liartlinj;.  K.  (". 

Ballar.].   D.    I!.   .M<("nll(nii;Ii.  and    V. 

V.  .A[oy. 

— - — •  RniUniji      l^iif/iiirrrhif/:      C.      E. 

Spi'iry,  Cliairnian,  E.  R.  Warino;,  Vi'. 

J.  Tiptz.  L.  R.  Lu(lwi<>.  R.  S.  Walts. 

T.  H.  IMnnileio;li,  R.  A.  I'lcstdn.  .ind 

C  V.  Andei-.son. 

.{)•( hitrrtiin  iiiul  Ari-liHf<  tiinil 
I-Jiif/iiircriii;/:  H.  1..  Brewer.  Cliairnian.  J.  W.  Gregg, 
H.  M'.  I'feirtVr.  .1.  D.  I'ronty.  A.  T.  (lilnian.  A.  Tanl- 
son.  I).  King,  and  W.  I.  Ilanhy. 

Miiihuj  IJiifiinrrriiiy:  ('.  H.  Dodge,  Chairman,  B. 
L.  Lul.elsky.  H.  E.  Bntters.  .1.  W.  Sfliaefer,  E.  Bre- 
men, and  <T.  L.  Smith. 

Ceramic  Eng'uu  vrimi:  E.  S.  Foster,  Chairman,  C. 

E.  I'armelee.  "W.  P.  Whitney,  and  AA'.  D.  Kimmel. 
MiutU  iiml    (lull    Siiniliiri/    Eiiffinrcriiiij :    A.    L. 

McCahe.  C.  B.  Faiiell.  E.  E.  Lamp.  H.  A.  Vagtliorg, 

F.  M.  Williamson,  .1.  C.  Sagger,  and  C.  T.  Wriglit. 
Tlie  Engineers'  Dance  Committee  is  compo.sed  of 

A.  (}.  Dixon,  Chairman:  C.  T.  Parker.  W.  (i.  Ken- 
nedy. .1.  K.  Scott,  I,  E.  Boberg,  H.  E.  AVessman,  C. 
II.  Do.lge,  \y.  E.  Lyons.  F.  S.  JIarkert.  AA'.  E. 
Armantront,  and  d.  11.  Welsli. 


Engineers  in  Activities 

A.  <i.  Di.xon.  g.e..  "iM.  is  another  of  those  engi- 
neers not  too  busy  to  take  an  active  inter(>st  in 
lampns  affairs.  Art  is  senior  director  c)f  the  111! 
nois  Fnion,  a  member  <»f  the  Committee  on  Sttident 
A(!tivities,  jiresident  of  Sigma  Tan,  Chairman  of  the 
Engineering  Dance  Committee,  ami  holder  of  nnm 
erons  otiier  titles. 

R.  J.  Rutherford,  m.e.,  ''2i.  is  president  of  llie 
senior  class.  Bnd  has  been  interested  in  the  Illinois 
I'nion,  was  <Jenera1  Chairman  of  Homecoming,  and 
Ilonse  Manager  of  the  Post  Exam  Jnbilee. 

John  Trissal.  r.e.e..  'lT).  is  active  in  Y.  M.  C.  A. 
\\ork.  lieing  a  nicinlier  of  tJie  linihling  committee, 
and  a  worker  on  the  recent  I'liropean  Relief  Pledge 
Drive. 

AA'.  W.  Lawicnce.  "I'l,  is  chairman  of  the  Histoty 
C'ommittee  of  the  Illinois  I'nion.  JO.  F.  Samlhrrn. 
m.e.,  ''2(>.  is  a  mend)er  <d'  the  same  committee. 

C.  L.  Abney.  cer.e.,  '2T).  the  engineer-actoi-,  is 
again  pr<iniinent   in  the  c;ist  of  "If." 


A,  W.  Krnce,  m.e.,  "-'.j,  and  1'.  C.  Dingley,  g.e.. 
"25,  were  workers  of  the  Enropean  Relief  Pins  Com- 
mittee. 

C.  S.  Strike,  m.e.,  '24.  is  chairman  of  Ihe  Senior 
Ball  Coinnntlee.  lie  is  also,  by  the  bye,  engaged 
to  Aliss  Ida  Pollitl.  R.  A.  Mattson,  arch.,  "iM,  is  also 
a  niendter  of  the  Senior  Ball  Committee,  as  are  R. 
II.  Londen,  cer.e..  '24,  T.  L.  Pankey.  m.e.,  "24,  Harold 
Beetly,  e.e.,  '24,  F.  W.  Mueller,  m.e.,  '24,  and  .1.  R. 
Scott,  m.e.,  '24. 

Nelson  Sowers,  e.e.,  '24,  has  been  commissioned 
Lieutenant-Colonel  in  the  Signal  Corps. 

P.  11.  AA'ilson,  m.e.,  "2."),  is  a  Lieutenant-Colonel 
in  the  Artillerv  Unit. 


The  history  which  Prof.  I.  O.  Baker  has  been 
writing  of  the  College  of  Engineering  is  completed 
and  in  the  han<ls  of  a  committee  to  review  it  before 
]iul>lication.  It  is  a  complete  histoiy  of  the  engi- 
neering school  from  the  time  of  its  installation  until 
the  ])resent,  including  the  introduction  of  new  de- 
])artments  and  courses  and  the  research  and  experi- 
mental woik  which  has  lieen  carried  on.  The  history 
will  lie  |iid)lislied  as  soon  as  it  leaves  the  hands  of 
The  committee. 


En.Q'ineering  Debate  Team 


Tno>[AN 


Wessmax 


Jo  MX  SOX 


Physics  Research  News 

A  nnmber  of  the  men  in  the  ]ihysics  (le])artnient 
are  working  on  some  of  the  new  scientific  problems 
with  remarkably  good  results.  AV.  K.  Smith  is 
examining  the  dielectric  constants  of  gases  by  the 
discharge  metlujd.  Those  constants  have  only  re- 
cently become  useful,  and  hence  have  not  been 
scientitically  determined.  Air.  Smith  is  using  a  sjie- 
cial  commutator  (hnised  in  the  jiliysics  deparlment 
for  the  charge  and  discharge  of  gases.  Pi-evious 
commutatoi's  have  dejiended  upon  the  principle  of 
plunger  contacts  which  has  jiroven  nnsatisfactoi-y. 
Tlu'  new  method  consists  of  a  rev(dving  eccentric 
carryiiii;  a   platinum  contact.     This  gets  aw.iy  from 
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the  ditf lenities  presented  by  sliding  contacts  of  the 
nsnal  form.  This  work  is  the  continnation  of  worli 
which  has  been  carried  on  before  principally  by  Dr. 
E.  C.  Fritz  who  used  it  as  a  thesis  subject  in  obtain- 
ing his  Doctor's  degree. 

The  convection  of  heat  in  liquids  from  hot  wires 
is  the  subject  of  investigation  by  B.  A.  Nelson.  The 
photographic  method  is  being,  used,  actual  pictures 
being  taken  of  the  convection  of  the  li(|ni(l  due  to 
its  heating  by  hot  wires. 

Dr.  Kunz  and  Prof.  Tykeciuer  are  measuiiug  the 
intensity  of  light  with  a  new  idioto  electric  cell 
using  caesium.  It  is  much  more  sensitive  flinu  any 
previously  developed  cell. 

Prof.  ('.  T.  Knipp  is  still  actively  engaged  in  the 
study  of  radio  tubes.  The  alkali  vapour  tubes 
primed  with  the  sodium  potassium  alloy  is  being 
tried  out  by  lioth  General  Electric  and  Western 
Electric.  Prof.  Knipp  recently  made  a  trip  to  the 
University  of  Pennsylvania  where  the  tubes  were  ex- 
hibited with  much  success.  He  then  went  to  New 
York  at  the  request  of  the  Western  Electric  Go.  to 
be  present  when  the  tubes  were  given  a  test.  At 
both  places  there  was  much  favorable  comment  on 
the  action  of  the  tubes.  The  breaking  down  of  the 
machine  for  the  production  of  liquid  air  has  held  up 
the  work  during  the  last  semester.  Li(piid  air  is 
used  to  condense  any  vajjour  of  mercury  which 
might  enter  the  tubes  during  exhaustion  with  the 
mercuiT  vapour  pump.  Further  temperature  tests 
will  be  made  on  the  tubes,  as  will  spacing  of  the 
electrodes  and  the  surfacing  of  the  glass  with  the 
potassium  sodium  alloy. 

The  work  of  most  intense  interest  regar<liug:  the 
tubes  however,  is  the  experiments  being  conducted 
with  metallic  caesium  as  a  primer.  The  caesium  is 
being  prepared  from  its  chloride  by  rejilacement 
with  metallic  calcium.  Caesium  is  highly  explo.sive 
and  must  be  handled  with  great  care.  During  the 
heating  all  air  must  be  driven  fnuu  the  tube  in 
which  it  is  being  prepared.  The  caesium  is  sealed 
in  small  cap.sules  and  placed  in  the  tubes  when 
ready.  Mr.  Brown  of  the  E.  E.  Department  who 
is  also  cari'ying  on  the  work  has  recently  secured 
a  new  quantity  of  tubes  with  which  to  work.  The 
remainder  of  the  year  will  he  spent  in  finding  the 
characteristics  of  these  tubes  and  running  their 
temperature  tests. 

Prof.  Knipp  has  also  been  working  with  the  fus- 
ing of  base  metals  with  glass.  It  has  been  found 
that  plates,  strips  or  tubes  of  copper  may  be  fused 
with  glass  and  the  joint  made  air  tight.  The  secret 
of  the  process  is  in  sharpening  the  edges  of  the 
copper  to  a  razor  edge  and  carefully  cleaning  be- 
fore attempting  the  fusion.  Prof.  Knipj)  has  fused 
several  pieces  of  cop]ier  with  glass  in  llie  uuist  suc- 


cessful manner.  One  of  the  advantages  of  this  pro- 
cess is  the  possibilitj'  of  joining  ordinary  glass  with 
pyrex  glass  by  using;  the  copper  as  an  intei'mediatc 
connection  and  fusing  each  with  the  copper. 


Fraternity  Activities 

T.vu  Bet.v  Pi 

Early  in  the  semester  Tan  Beta  Phi  met,  and 
elected  the  following  officers  for  this  term:  Presi- 
dent, G.  G.  Robinson ;  l>ecretary,  (}.  W.  Mattson : 
Treasurer,  N.  A.  Tolch:  Corresponding  Secretary, 
•T;  M'.  Romig. 

On  February  2:'.,  the  members  took  lunch  to- 
gether at  the  Southern  Tea  Room.  These  meetings 
seem  to  be  quite  jiopular  with  the  faculty  as  well 
as  with  the  students,  and  it  is  jdanned  to  Imld  more 
of  them  duriui;  the  semester. 


Thbta   T.\t 

At  the  regular  meeting  on  -lauuary  10,  1!)24,  the 
following  officers  were  elected  to  guide  the  frater- 
nity through  the  coming  year:  President,  M.  N. 
(2uade;  Vice  President,  ^Y.  K.  Pierce;  Secretary,  R. 
.1.  Stnckham ;  Treasurer.  L.  -T.  Simonich;  and  Cor 
responding  Secretary,  R.  A.  Seepe. 

At  the  meeting:  held  on  February  14,  at  the 
Sigma  Nn  house,  R.  B.  Sargeant  gave  an  interesting 
talk  on  the  subject  of  gasoline  engines  entitled, 
"More  Jliles  per  Gallon."  On  February  28,  the  sec- 
ond meeting  of  the  semester  was  held  at  the  Psi 
Upsilon  house.  A.  -1.  Cope  told  the  meeting  of  his 
experiences  in  Japan  shortly  aft(u-  tlie  eartlKpiake. 
He  arrived  in  Yokohanni  about  a  week  after  the 
disaster,  so  he  was  able  to  give  an  intimate  and 
vivid  desci'ilJtion  of  the  afflicted  area. 


Our  Contemporaries 

The  University  of  ^'irginia  is  a  piiuieer  in 
lengthening  its  engineering  course  from  four  years 
to  five.  The  fifth  year  goes  uiuler  the  name  of  a 
graduate  year  but  is  recpiired  before  the  degree  is 
gi\en.  This  makes  the  degree  conform  to  that  o\' 
other  universities.  The  schedule  includes  courses 
divided  into  three  types,  namely,  humanities,  nmthe- 
matics  and  sciences,  and  technical  engineering.  The 
humanities  include  courses  such  as  history,  English 
literature  and  economics.  The  purpose  of  the  five 
year  curriculum  is  to  provide  for  a  larger  unnihcr  of 
this  type  of  course  and  to  give  a  greater  degree  of 
specilization  in  technical  engineriug.  Some  of  the 
new  courses  introduced  are  cost  accounting,  history, 
survey  of  English  literature,  philoscqdiy  and  tine 
arts,  mathematics,  and  materials  of  construction. 
(Contimieil  on  Pase  ].'i4) 


FROTH  "Oaii   anyone,"  asked   the  instructor,   "give  nie 

A    Virginia    editor    threatened    to    publish    llie  a  sentence  using  the  word 'disai-range'?" 

name  of  a  certain  young  man  wlio  was  seen  hugging  The  first  tliree  students   l>alked.      Finally,   her 

and  kissing  a  girl  in  the  park  unless  his  subscription  eyes  lighted  on  Angelo. 

lo   the  paper  was  paid   up  in  a   week.     Fifty-nine  "Angelo,  can  you  give  me  a  sentence?" 

young  men  called  and  jiaid  uii  the  next  day,  while  "Sure,"  said  Angelo,   ''My  poppa,  he  getta   u]) 

two  even  paid   a   year  in  advance. — >SV/)i    Fraiirincr.  disa  morn"  and  he  lighta  da  stove.     She  smoke.     He 

Chirion.  say,  'Damma  disa  range'!" 


"Well,  and  what  did  you  think  of  the  beauties  of 
tiie  Maine  woods?" 

"Didn't  see  a  single  girl  after  leaving;  the  depot  I" 

— ■fii(l<i( 


Apiilicant:  "I'm  a  college  graduate." 
Employer:   "Well,  I  guess  I'll  give  you  a  chance 
1 1  ny  way ." — Life. 


HOW  AN  EDITOR   GOT  RICH 

When  he  started  he  was  as  poor  as  the  proverbial 
church  mouse  twenty  years  ago.  Now  he  has  re- 
tired, with  a  comfortable  fortune  of  I.")!). (1(1(1. 

This  money  was  acquired  through  industry, 
economy,  conscientious  effort  to  give  full  value,  in- 
domitable perseverance,  and  the  death  of  an  uncle, 
who    left    the    editor    f49,999.50.— .Bwipcco    Pwpcr 

News. 

First  Deaf  Mute:   "He  wasn't  so  very  angry,  was  

lie-?" 

Second   Deaf  :Mnte:    "He  was  so  mad  that  the  A  DEEP  ONE 

words  he  used  alnio.st  blistered  his  lingers."  Two    mining    engineei-s    were    di.scussing    deep 

Jii(]i(niintolis  Ncios.  mine   shafts,   and   one   ha<l   told    in   glowing   tei'nis 

about  mines  in  which  he  had  worked. 

"Jump  into  my  car  and  I'll  show  you  a  regular 
mine,"  said  the  other. 

Arriving  at  the  mine  they  saw  the  hoisting 
engine  revolving  at  a  territt'ic  rate.  The  engineman 
was  asleep.  Rushing  to  the  sleeping  man,  they 
cried : 

"Wake  u]).  iii.in:     Voirii   |inll   the  cage  through 
"That  waitress  made  me  mad  this  nicrning;.     She      the  roof!" 
said  to  me,  "Do  you  know  how  many  wattles  yon  "AVhat  day  is  tiiis?"  the  engineman  a.sked  sleep- 

have  eaten  already?"  ily. 

"I  said  -No,'  and  then  she  said,  'This  makes  tlir  ''It's  Tuesday,  Iml   slop  the  engine  ciuick!" 

twenty-sixth',"  "Aw,    g'wan."    lie    replied,    disgustedly,    settling 

"Well  it  made  me  so  mad,  I  just  got  up  and  went      himself  back  in  Jiis  chair.  "She  won't  be  \\]>  till  Fri- 
to  class  without  my  breakfast."  ilay." — Scitmrc  mid   Inn  iilimt. 


The  more  than  usual  lack  of  intelligence  among 
the  students  that  morning  had  got  under  the  i)ro- 
fessor's  skin. 

"Class  is  dismissed,''  he  said,  exasperated, 
"please  don't  fla])  your  ears  as  you  pass  out." 
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Architectural  News 

1)ei'.\rt:mbxtaI/  Xdi'es 

Tlic  icsiiHs  (ilil.iiiu'il  1()  (laic  liy  the  (l('i)aitiiH'nf 
in  llic  IJcaux  Arts  Institute  of  design  work  are 
|)l('asiiii;.  Tlie  last  senior  design  problem,  "A 
(Cabaret,"  netted  six  first  iiienlions  and  two  second 
mentions.  The  men  i-eeeixinii  lirst  mentions  were, 
Lnno;.  (Jallion.  ilari'ison,  Armanti-ont,  Mattson, 
Kosvitcli:  In  llie  juiiioi-  problem,  "A  Candy  ^>li(iii." 
the  entire  elass  receivecl  second  mentions,  while 
Ihree  so|)honiores.  \\'n|i])er,  Thomas,  and  Hedrick 
receiv(>d  liist  nienlioiis  on  their  problem.  "A  Family 
Toiiili." 

A.  B.  (lallion  received  a  second  mention  in  the 
first  preliminary  of  the  Flym  Prize  ('om]ietiti()n, 
and  althongh  this  does  not  ]>lace  him  in  the  next 
competition,  it  is  (piile  an  honor  to  receive  an  award 
in  this  comjiel  it  inn.  In  tlie  jndgment  of  the  I'lym 
rreliminary.  the  rollnwiiii;  I'onr  out  nf  llic  niiietct'ii 
iMilries  were  pl.iccil  in  I  he  tinal  competition:  K.  \. 
(iaii»er,  J.  Kresee,  .1.  Tulle  and  (i.  Keck.  The 
tinal  i)rize  is  -Sl.L'OO,  lor  one  yeai'V  study  in  Europe. 


AuciiiTErTi'it.u.  Society 
The  Architeitural  Society  is  rapidly  breaking- 
away  from  the  inaction  caused  by  last  semester 
exams.  The  Student-Faculty  Banquet,  the  big 
affair  of  the  year,  was  held  on  February  28.  The 
Society  was  fortunate  enough  to  obtain  Mr.  I.  K. 
Pond  as  the  main  siieaker  for  this  banquet.  The 
lianqnet  is  cpiite  a  drawing  card  in  itself,  and  with 
the  added  attraction  of  a  talk  by  Mr.  Pond,  the 
alfair  was  an  exceedingly  interesting  one. 

SCARAn 

Scarab  held  its  annual  smoker  at  the  Chi  Psi 
house  on  ]<"'ebruavy  12.  Messrs.  Dillenbaclc,  Picker- 
ing and  Bailey  cast  pearls  of  wisdom  ami  told  sev- 
eral jokes.  Orni  Lyman  livened  up  the  entertain- 
ment with  several  warm  numbers  on  the  piano.  So 
when  all  is  said  and  done.  Scarab  earned  the  right 
to  jilace  another  successful  smoker  on  its  record. 


Ceramic  News 

.Vmericax  CEHAAfic  Society 

•lannary  U\  marked  the  close  of  a  very  active 
semester  for  the  Student  Branch  of  the  American 
Ceramic  Society. 

The  last  meeting  was  held  at  the  Illinois  I'liion 
Building,  (t.  S.  Smallwood  presided,  for  the  last 
time,  with  his  usual  vigor.  Jack's  departure  from 
the  ceramic  school,  at  the  end  of  last  semester,  was 
due  to  gTaduation. 

The  meeting  0]iene(l  with  an  interesting  talk  Iiy 
Dr.  P.  II.  Brown,  of  the  economics  department,  on 
"The  Size  of  Corporations,"  Then  the  usual  ceramic 
l)ep  came  to  the  fore.  The  Phi  Pi  Phi  orchestra 
])layed  some  popular  selections  and  by  re(iuest, 
H.  II.  AVeston,  '24,  entertained  with  a  song  and  a 
dance.  A\'eston's  ])arf  of  the  jirograiu  was  said  to 
l)e  a  rei)lica  of  the  ins])ection  trij)  enterfainnuMit. 
.Vfter  the  music  had  subsided,  two  of  I'aul  Prehn's 
|)ugilists.  Nacelli  and  ilarzulo,  put  on  a  fast  three- 
round  boxing  exhibition. 

Till'  meeting  broke  up  after  a  plentiful  su])ply 
of  milk  and  cake  had  been  consumed. 

Dei'akt.mextal  Notes 
An  exceiitionally  good  collection  of  jiettery, 
made  by  ceramic  students  last  semester,  is  on  dis- 
play in  (lie  Bicker  Library.  The  (piality  of  this  dis- 
|ilay  is  pai-tially  due  to  the  keen  com|ietifion  dis- 
played among  the  seniors,  in  turning  out  new  glazes 
and  new  styles  of  pottery. 


The   C.ERAJiic   Short  Coi'Rse 
The  Ceramic  Short  Course  ju-oved  to  be  a  greater 
success  than  ever,  this  year. 

The  registrants  assembled  from  twelve  states, 
namely,  Alabama,  Colorado,  California,  Indiana, 
ilissouri,  Ohio,  Pennyslvania,  Teunes.see,  Texas, 
Kentucky,  AViscousiu  and  Illinois. 

The  course  was  conducted  in  a  slightly  different 
manner  this  year.  F(n-  example,  the  work  of  the 
Short  Cour.se  was  so  divided  as  to  be  of  special  inter- 
est to  every  attendant.     The  lectures  on  bodies  and 
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i;l:i/,('s  were  of  cspcci;!!  iiittTcsl  (o  tlinsc  iiitcnstcil 
ill  pdllcrv  |iiii(lii(i  idii.  TIk'  iiicn  iiili-rcstcil  in  cnaiii 
els  were  iiniiilK'd  s('[);il-atcly. 

Besides  the  Caciilty  of  the  ceiaiiiie  ilcpai  liueiit 
ami  many  oiliei-  lecturers  from  tlie  Collejie  of  Eiigi- 
iiceriii^.  there  weri;  three  visitiiip:  lecturers.  Pro 
ress(>r  Walls,  head  of  tlie  ceramic  deiiartiiieiit  al 
Ohio  State.  Icctureii  on  ■■('eiamic  Hodies":  IJ.  .\1. 
Howe,  of  the  Kiel-  I'Mie  Urick  ('omiiaiiy.  spoke  on 
••Kefraclories" :  and  K.  K.  haiiielsoii.  from  the 
Uureaii  of  Sianilanls  at  Washington,  spoke  on 
••Metal  I'Jiiainels." 

.\ft(  r  a  very  su(<-essfni  Short  Couise.  the  cer- 
amic dcpaiimeni  mnst  now  settle  d<iwn  foi  another 
two  yiMi-  wait.  Ipefore  a   repel  il  ion. 


C(!nsultiii|L;  i-ngiiieer  makes  this  course  of  pailicular 
\aliio  to  graduate  students. 


Civil  Engineering-  News 

Dei'akt.mexxal  Xotes 

On  -Monday,  Fehruar^-  4.  the  sulicominiltee  of 
the  ('oiiiiuittee  on  Iron  and  Steel  Structures  from 
the  American  Kaihvay  lOugiueering  A.ssociation 
met  with  Prof.  A\'.  .M.  Wils(Ui.  who  is  conducting 
the  research  mi  stress  distriluitiou  in  large  seg- 
mental r<dlers  ap[)lical)le  to  iiiovalile  bridges. 

The  civil  engineering  dc|iartiiient  is  beginning  a 
co-ojierative  invesTigation  with  the  U.  S.  Bureau  of 
Public  Koads.  on  "Drainage  Factors  for  Illinois 
Conditions."  (".  E.  Kamser,  '()!),  is  the  senior  drain- 
age engineer  in  charge  of  tlie  worlc  for  tlie  rnited 
States  Goverumeut.  He  will  be  assisted  by  H.  -J. 
Hartz,  also  of  the  V.  S.  Bureau  of  I'ublic  Koads, 
who  will  be  stationeil  here  with  an  office  in  the  I'lii- 
versity.  Prof.  (■.  W .  I'ickels  will  have  charge  of 
the  work  for  the  Engineering  Experiment  Station. 

Pr(d'.  W.  .M.  Wilson  is  roiitinuiug  his  investiga- 
tion oil  "Koad  Oils."  The  tests  are  being  carried 
<.ut  on  a  (i-mile  stretch  of  road  e.N.tending  south  of 
rrbana.  The  stretch  has  been  divided  into  a  num 
ber  of  sections,  each  being  treated  differently.  The 
more  successful  nietlio<ls  of  treatment  as  revealeil 
by  the  pre\  ions  year's  stiiily  on  a  iL'-mile  e.xperi 
mental  road  are  being  nsed  on  this  new  stretch. 
This  road  has  come  through  the  winter  in  good  con 
dition  and  a  number  of  iin|iorta  iil  conclusions  have 
already  been  reached. 

]>eau  .M.  S.  Ketclium  is  teaching  a  graduate 
course.  ('.  E.  12."),  this  semester.  It  is  entitled.  '-Ad 
vanoed  Design  of  Industrial  Structures."  The 
design  of  factory  buildings,  mine  structures,  etc.. 
as  affected  by  their  particular  function,  and  the  rel- 
ative ecomuny  of  ditferent  tyjies  of  buildings  are 
ort'ereil  in  this  course.  Dean  Ketchum's  buig  experi- 
ence in  design  of  such  structures,  as  ( "(Uitractiiig 
Manager  for  the  American  Bridge  Company  and  as 


.\m.    SoC.    C.    E.   AcTlVITIKS 

On  .laiiuaiy  10.  Mr.  C.  V.  Stern,  Consnil  ing  flngi- 
neei ,  Chicago.  111.,  appeared  before  the  Student 
Hrancli  of  the  .Vmeiican  Society  of  ('i\il  Engineers 
and  ga\e  an  interesl  in;^  hilk  on  the  ■'.Making  of  an 
Engineer."  Some  of  the  high  lighls  of  his  address 
are  as  follows : 

"The  engilH'er  in  lliese  days  is  accepted  as  a  man 
of  intelligence;  i:.")  years  ago  was  cimsi(|ere(l  only 
a  high  grade  draftsman.  It  is  uj)  to  the  student  to 
acc|nire  the  right  ]K'rspective  as  soon  as  (lossible. 
The  graduate  engineer  who  lio|ies  lo  do  bii;  things 
(nciitually  in  his  field  must  imitati>  the  surgeon  who 
goes  through  a  |)erioil  of  hospital  I  raining.  He.  the 
engineer,  must  work  for  other  people  .nlso  bei'cn-e  he 
sets  up  in  business  for  himself.  ' 

'•r  admire  a  lazy  man  who  is  so  la/.y  that  he  I  lies 
to  lind  an  easier  way  to  do  his  work  (U-  a  lazy  man 
who  works  hard  to  get  his  work  d(nie  so  that  In- 
can  indulge  conqiletely  his  faculty  of  laziness." 

••If  you  cannot  direct  men  you  have  no  business 
being'  an  engineer." 

••If  an  engineer  hasn't  "guts,''  he  had  bettei'  get 
out  of  the  )iiofessi(ui :  he  will  not  succeed.  Enrther 
more,  he  must  have  iileals.  He  must  know  how  to 
sell  his  services,  for  if  he  wants  a  job  lu'  must  be 
able  to  convince  his  eiii|)loyer  that  he  is  the  best 
man  for  the  job." 

In  closing  his  talk.  Mr.  Stern  emphasized  the 
value  of  acipiiring  perspective. 

On  January  17,  a  business  meeting  was  held  at 
which  the  following  men  were  chosen  to  direct  the 
destinies  of  the  organization  for  the  coming  semes- 
ter: President.  H.  E.  Herting.  'I'l ;  Vice  Presiilent. 
II.  i:.  \\Cssmaii.  'L'4  :  Secretary.  -M.  X.  Ciiiade,  "t^.'i: 
and  Treasurer.  1).  \\ .  Mc(ilashon.  ''ITt. 

Keinaikable  interest  is  being  displayecl  in  the 
si.'ciety  and  in  its  w(U-k.  and  the  new  semester  |ir(mi 
ises  well.  (»ue  interesting  meeting  has  already  been 
held.  «in  February  1:!,  Prof.  .V.  \.  Talbot  gave  an 
illustrati'd  talk  on  the  subject,  •■Some  Acliievemeuts 
of  ('i\il  Engineering  (iiaduates,  from  IST-I  to  I!)()0." 
Pictures  of  the  gradiiales  lo  whom  he  referred  and 
scenes  of  some  of  theii  iiolable  works  were  Hashed 
u])on  the  screen.  Some  (tf  llie  most  notalile  men 
mentioned  were : 

•  I.  .\.  (>ckerson.  '7"..  who  is  now  chariiiian  of  ."i 
Standini;  Ciunmillees  on  the  .Mississijipi  K'i\-er  Com- 
mission ; 

I'rid'.  r.  O.  IJakcr.  '71.  who  was  Head  of  the  Civil 
I'^nginecriiig  Departmeiil  al  llie  rniversiiy  of  Illi- 
nois for  s(j  manv  vears: 
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August  Zicsiiiy,  "7.S.  I'l-csitU'iit,  Aiiicricau  Bridge 
Co.: 

Fraiilv  ^^■llite.  "SO,  iiuw  Ti-i'asmxn-  of  the  I'liileil 
States ; 

Lincoln  IJiisli.  "88,  who  is  famous  foi'  his  work  on 
tlie  Tuiilihaunoek  Mailiict  and  liis  design  of  train 
slieds ; 

M.  S."  Ketchuni.  ''Jo.  now  Dean  of  our  I']ngineei-- 
ing  College; 

F.  L.  Thompson.  ''.Mi.  now  chief  lOngineer  of  the 
[.  C.  K.  K.: 

(i.  .1.  Kay.  "ilS.  Cliief  I'higincer  of  llie  U.  L.  &  ^V. 
K.  K. 

Needless  to  say.  Professor  Talhot's  talk  was  very 
interesting,  especially  to  those  of  us  who  hojte  that 
some  day.  we  may  also  bring  credit  to  our  Alma 
JIater  even  as  those  who  have  gone  ahead  of  ns  have 
done. 

President  Herting  has  apjiointed  Iv  C.  Hart- 
mann,  ':24,  as  Chairman  of  the  ('ommittee  to  arrange 
for  the  civil  engineer's  float  in  the  Engineering 
Parade  to  he  held  on  April  4.  The  other  members 
of  the  committee  are  W.  K.  Pierce,  M.  M.  McClel- 
land, M.  L.  Calvert,  W.  H.  Thoiuan,  S.  S.  Ball,  P. 
^y.  .Toy,  V,'.  S.  Pitzer,  R.  A.  Niles,  G.  A,  Karlsoii,  C. 
K.  Moore,  and  J.  W.  JIcKay. 

Student  members  of  the  Am.  Soc.  C.  E.  arranged 
tiie  program  for  the  Highway  Sliort  Course  Dinner 
at  the  Urbaua-Lincoln  Hotel,  Thursday  night,  Feb- 
ruary 21.  J.  Eobert  AVelsh  led  the  comninnity  sing- 
ing, the  Triangle  orchestra  fninishcil  the  nnisic, 
Hrownlee  and  Brooks  gave  an  exhibition  of  the 
ancient  art  of  fencing,  and  E.  \'.  -lohnson  and  H.  Iv 
W'essnian  gave  a  .joint  reading. 

A  meeting  of  the  nicnibcrs  of  the  American 
Society  of  Civil  l-^ngineers  from  this  vicinity,  held 
at  the  Urbana-Lincoln  Hotel  on  January  10.  resulted 
in  the  formation  of  the  Central  Illinois  Section  of 
tilt'  American  Society  of  Civil  Engineers.  Tlie  orga- 
nization has  been  appi'oved  by  the  Board  of  Direc- 
tors of  the  National  Society.  Prof.  C.  C.  Williams 
has  l)cM?n  elected  Temjiorary  Chairman,  and  Prof.  C. 
C.  Wiley,  Temporary  Secretary.  Ballots  have  been 
issued  for  election  of  peiinanent  ott'icers. 


C-  WILLIAMS  "A  SEEIN"  THINGS" 
Prof.  (".  C.  Williams,  head  of  the  civil  engineer- 
ing department,  recently  read  a  humorous  paper  be- 
fore a  meeting  of  the  stall  of  his  dci)artuu'nt.  The 
title  of  the  i)aper  was  "The  Haunted  Hon.se,"  and 
it  described,  vividly,  some  imagined  hair-raising;  and 
Idood-chilling  encounters  with  horriiily  distorted 
spirits  in  the  <ild  boiler  house.  It  seems  that  the 
sjiirils  haunted  I'rof.  Williams  each  time  that  he 
came  to  the  new  civil  engineering  laboratory,  and 
began  to  prey  on  him  mind.     Finally,  however,  on 


Christmas  Eve  an  elf  came  to  him  as  he  strolled 
through  the  building,  and  told  hiin  that  the  horribly 
distorte(l  tigures  that  he  had  seen  were  forms  of 
True  TliiMuy  that  sought  refuge  from  their  suffer- 
ings in  the  new  research  laboratory.  Tnu'  Theory,, 
according  to  the  elf,  has  been  so  terribly  twisted 
and  deformed  by  Ojiinion  and  Committee  Action 
that  it  must  I>e  untangled  and  revealed:  hence  its 
refuge  in  the  new  laboratorv. 


('rri  Ersu.oN  AcrivrriES 

Chi  hjpsilon  finished  last  semester's  work  with 
a  meeting  at  the  Beta  Land)da  house,  Wednesday 
evening,  January  V-.  At  this  time  the  following 
officers  were  elected  and  installed:  President,  E.  C. 
Hartmann.  "HI:  A'ice  President.  AY.  H.  Thoman,  '24: 
Secretary,  M.  N.  Quade,  ''2')-.  and  Treasurer,  C.  V. 
Ericksou,  '25. 

The  first  meeting  of  the  iircsent  semester,  held 
Monday  afternoon.  February  11.  was  indicative  of 
an  active  and  interesting  program  f(U-  the  rest  of 
the  year. 


Electrical  Engineering  News 

E.  E.  Society 

The  cuil  of  the  first  semester  found  the  E.  ]•}. 
Society  with  a  fidl  program  ahead.  The  last  meet- 
ing of  the  semester  was  si)ent  in  a  discussion  of  the 
conung  E.  E.  Show.  C.  T.  Parker,  General  JIauager, 
told  of  the  general  progress  so  far,  after  which  G. 
(}.  Robinson,  Chief  Engineer,  explained  the  stunts 
which  are  being  worked  up  by  the  students  of  the 
department. 

At  this  meeting  also,  the  ott'iters  for  the  second 
seme.ster  were  elected.  The  officers  are:  President, 
W.  E.  Mueller:  Vice  President,  L.  A.  ilollman:  Sec- 
retary, AY,  G.   Kennedy:  Treasurer.  J.  T.  Jackson. 

The  new  officers  staited  the  semester  with  one 
<:f  the  celebrated  E.  E.  feeds,  on  the  Friday  night 
after  registration.  Prof.  Paine  spoke  about  the  E. 
E.  Sli(!W  and  the  things  necessary  for  its  success. 
I'ldf.  Knight  then  s]ioke  on  "Co-operatieui"  and  suc- 
ceeded in  ins]iiiing  everyone  present.  The  current 
news  of  the  Electrical  Show  was  then  jiresenti'd. 
after  which  the  meeting  adjourned  to  the  "eats." 
The  conunittec  had  worked  well  and  there  was 
enough  cake,  apples,  an<l  pop  so  that  everyone  had 
"seconds"  at  least. 

The  E.  E.  Department  will  be  rejiresented  in  the 
Engineers'  Day  Para<le  with  ,i  ffoat  which  should 
be  among  the  best.  The  committee  which  is  coui- 
l)osed  of  (i.  G.  Robin.son,  '24:  E.  K.  Shively,  "24: 
L.  G.  AYarren,  '24:  K.  C.  Ballard,  •2.') :  H.  (i.  Bart- 
lin.i;.  '2."'):  D.  B.  AlcCullough.  ■2(; :  ;iud  F.  P.  Morf, 
'2<i,  is  already  hartl  at  work. 

The  E.   E.   Department   is  glad   to  welcome  Mr. 
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l''i;ink  (1  Mock,  \vIio  ciHues  here  from  General  Elec- 
(rie  (\»iii])any,  as  an  Instnu'tor  in  E.  K.  He  re- 
ceived Iiis  l>aelielor"s  Dejjree  at  CoUunhia  and  Iiis 
JLaster's  Degree  at  the  University  of  Jlichigan.  l<\)r 
tlie  last  five  years  J[r.  Mock  has  Iteen  connei'ted  wilh 
file  (ieneral  Electric  ('oin|iany. 

Prof.  A.  E.  Knight  and  Mr.  M.  A.  FanccH  of 
the  department  staff  have  beeji  condncting  a  series 
of  tests  on  single  and  polyphase  waltlionr  meters 
(hiring  the  past  few  months,  to  determine  the  change 
in  registration  with  change  of  tem]ieratni-e.  '^Plie 
tests  have  been  carried  out  for  jiower  factors  of 
unity,  .o  lag  and  .5  lead,  with  temperatures  rang 
ing'  from  l'.">  degrees  C  to  100  degrees  C  The  results 
so  far  indicate  hut  little  change  in  I'egistral  ion  for 
..">  power  factor.  At  unity  |iower  factor,  howcM'r,  the 
meters  seem  to  have  a  positive  coelficient  of  about 
.()(i  per  cent  i>er  degree  Centigrade  rise  in  lemiK'ra- 
ture. 

Prof.  Knight  and  G.  G.  Robinson,  '24,  have  be- 
gun an  investigation  with  a  view  of  studying  the 
transients  in  series  circuits.  The  problem  was  sug- 
gested by  the  fact  that  the  life  of  incandescent 
lani])s  used  in  street  lighting  seems  to  dei)end  on 
the  number  of  switching  operations  rather  than  the 
Iioui's  of  use. 

Radio  News 

The  I'uiversity  Htation,  WRM,  has  been  broad 
casting:  all  of  Illinois'  home  basketball  games  in  ad- 
dition to  musical  concerts  and  lectures.  More 
peoi>le  seem  to  listen  for  the  reports  of  games  as 
indicated  by  the  cards  received.  In  broadcasting 
the  basketball  games,  the  announcer,  who  is  located 
in  the  iiress  box,  uses  two  microphones.  One  is  an 
airplane  microphone  which  is  designed  to  cut  out 
propeller  and  engine  noises;  the  other  phone  is  of 
the  ordinary  tpye.  lu  describing  the  jdays  the  an- 
nouncer uses  the  airplane  nucroplnme,  and  to  get 
the  cheei's  and  a]i|dause  he  uses  the  ordinary  phone. 
.Many  old  lUini  simmii  to  enjoy  the  yells. 

At  the  Ohio  game  a  new  method  of  modulali<Mi 
was  used  with  fairly  good  results.  This  method 
causes  the  antenna  to  radiate  only  when  the  an- 
nouncer is  speaking.  This  method  has  been  trie(l  be- 
fore but  has  not  been  very  successfid,  due  to  dis- 
tortion. As  u.sed  here,  it  has  been  modilied  and 
pi-omises  to  be  satisfactory. 

Mr.  H.  A.  Brown  and  Mr.  ('.  .\.  Keener,  of  the 
department  staff,  are  just  finishing  some  research 
of  the  modulation  secured  by  different  methods. 
Some  of  the  systems  of  modulation  which  have  been 
tested  are:  constant  current,  power  ampliliei',  grid 
leak,  direct  modulation  on  grid  (Logwood's  system  I, 
and  constant  potential  modulation. 

Out-fhwr  Suhstatioii.  The  outdoor  substation  to 
the  north  of  the  laborat(U-y  is  now  in  place.     It  has 


iieen  installed  on  a  coiicrele  plaH'orni  which  is  large 
enough  to  support  the  franiework  for  hanilling  the 
lead  in  wires.  Three  ITi  Kva.  single  jihase,  .'!:',  IKK) 
L',:!(Mt  \olt  I  rausforiiiers  ,ire  inside  of  this  franiewoik. 
Protection  is  oblaiue<l  by  the  use  of  oxide  liliii  light 
ning  arresfors. 

IjfMurc  hji  Mr.  Mills.  "lOlecliical  Investigations 
of  Speech  and  .\ndition"  was  the  title  of  an  inter 
esting  lecture  given  f'ebruary  l.",  1!)21,  by  ilv.  .lolni 
Mills,  of  the  AVestern  lOlectric  Company.  .Mi-.  .Mills 
is  well  known  as  he  has  written  several  liooks  <ni 
radio  which  were  used  during  the  war.  ■'WMthin 
the  .Atom"  and  "Leileis  of  a  Radio  I'.ngineer  to  His 
Sou"  are  also  aiiKUig  the  books  he  has  written.  This 
lecture  was  illustrate<l  by  thi-ee  reels  of  motion  ])ic- 
fnres  and  showed  how  electrical  si)eech  transnussion 
is  used  in  the  stuily  of  audition.  The  use  of  elec- 
tricity makes  it  ])ossible  to  caiiy  on  the  study  and 
vaiy  only  <me  thing  at  a  time.  That  is,  certain 
detinite  frequencies  may  be  cut  <iul  an<l  the  effect 
noted. 

The  lecture  and  lilms  showed  how  sound  waves 
are  transmitted  electrically.  In  this  connection  the 
formation  of  a  ccunpouml  wave  was  demonstrated 
grajihically.  The  e.v])eriinents  in  audition  have  been 
carried  out  with  a  laboi-itory  telephone  consisting 
of  a  condenser,  transmitter,  three  stage  amplilier, 
potentiometer,  filters  and  I  lie  telephone  receivers. 
Some  of  the  results  showed  that  elimination  of  fre- 
quencies below  1,000  gave  81  ])er  cent  articulation 
while  elimination  of  those  below  11,000  and  o,()0() 
gave  42  and  12  per  cent  articulation,  respectively. 
The  results  also  showed  that  4/.")  of  the  speech  en- 
ergy is  carried  by  freiiuencies  below  1,000  cycles. 
The  different  vocal  sounds  also  dilfer  in  rece](tion 
as  shown  by  the  fait  that  "a"  can  be  recognized 
nearly  100  ])er  cent  of  the  finie  o\er  a  wide  range 
of  loudness:  while  "f"  can  be  recognized  only  SS 
per  cent  of  the  time  over  a  narrow  range.  Normal 
audition  uses  from  20  to  20, OIK)  cycles  per  second 
with  the  interesting  (-Avi  that  the  low  fre(|Uencies 
carry  most  energy  while  the  liiglier  freipiencies  give 
greater  clearness. 

Et.\  Kaita  Nu  .VcTivrriKs 

iota  Kappa  Xu,  honorary  lOlectrical  Engineei-ing 
fraternity,  continued  the  eustinii  which  it  re-estab 
fished  last  year,  of  pi-eseuling  a  handbook  to  the 
10.  10.  Sophomoi-e  wlio  received  tfie  highest  grades 
duiing  his  freshnien  year.  H.  Ueedy  |)resented  the 
handbook  to  W.  10.  Lynch,  '21;.  at  the  first  meeting 
of  the  E.  E.  Society  this  semester.  Mr.  I.yncli"s 
average  during  his  first  year  was  4.8. 

Tli(!  olficeis  for  lliis  seiiieslei-  are:    i'resideni,   ff. 
{'.  .Vrning;   Nice    i'i-esi<leiil,   W.   H.  Cfingniau;   Sec- 
retary,   H.    .\.    HeinriMiler;    'freasurer,    L.    .\.    .Moll 
man;  and  Sergeant-at-.Vrms,  \V.  G.  Kennedy. 
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Mining  Engineering  News 

I  >Ei'AUT.MENTAi>  Notes 

Scvcial  cliaiiyvs  in  the  mining  cnrriruhiiii  have 
liccn  sanctioned  by  the  T'ni\ersi1y.  These  will  go 
into  elfect  next  year  and  slionld  manifestly  improve 
I  he  schedide.  Mine  surveying  will  he  given  in  the 
S(i])lionu)re  year  instead  of  in  the  -Innior  year.  This 
will  aid  the  men  in  obtaining  summer  emjiloyment 
and  will  allow  ^lining  1,  elementary  mining  meth- 
ods, to  be  put  into  the  -Innior  year,  where  it  will 
closely  precede  Mining  4,  advanced  mining  meth- 
ods. Herctofoi-e.  too  great  a  lajise  of  time  has  been 
allowed  between  these  two  similar  courses,  (leology 
I'O  is  to  be  replaced  by  Geology  47.  Wliile  both  are 
cour.ses  in  mineralogy,  Geology  47  is  felt  to  be  more 
nearly  what  is  needed  by  mining  engineering  stu- 
dents. Tiiere  will  be  no  changes  in  the  number  of 
hours  in  any  .semester. 

It  is  expected  that  the  United  States  Bureau  of 
Mines  will  send  a  ndne-rescne  car  to  the  University 
again  next  year  to  gi\e  the  same  courses  in  mine- 
rescue  and  tirst-aid  work  as  were  gi\en  last  Novem- 
ber. Ne.xt  year,  howe\er,  the  car  will  be  here  be- 
tween semesters  so  that  no  time  need  lie  lost  from 
the  regular  work  in  taking  these  cour.ses.  A  num- 
ber of  men  are  expected  to  avail  tliem.selves  of  this 
o]iport  unity. 

Don  Buchanan  is  back  in  school  this  semester, 
picking  ui)  his  work  where  he  left  off.  Don  was 
out  one  semester  because  of  sickness.  J.  H.  Setinsky 
underwent  a  major  operation  at  the  Mayo  Brothers" 
Hospital  between  semesters  and  will  not  be  able  to 
attend  .school  this  year.  He  has  the  best  wishes  of 
the  entire  nnning  department  for  his  sjieedy  re- 
covery. 

A  text  ujiiin  which  I'rof.  Druckei-  has  been  work- 
ing will  be  coml)ined  witli  a  Ixiok  that  I'rof.  Fraser 
has  l)een  writing  and  will  be  published  as  one 
\olnine  entitled,  "The  lOconomics  of  Ore  and  Goal 
I'reparati(in."  A  c<uitract  for  its  ])ublication  has 
been  entered  into  with  John  Wiley  and  Sons,  of  New 
York.  •Tndgiiig  from  theii'  letters,  the  publishers 
were  desirous  of  securing  the  contract  after  having 
obtained  the  opinions  of  sexeral  ]ii'ominent  edu- 
cators and  engineers  as  to  its  worth.  These  men 
nnaiunionsjy  lielieveil  that  the  liook  will  otter  a  con- 
necting link  between  practic;il  mining  and  the  eco- 
nouucs  of  mining.  In  the  iireface  to  Part  I  of  the 
book,  its  purpose  is  snnimeil  u]i  in  two  ]iaragra]ihs, 
as  follows : 

"The  metallurgical  engineer  must  know  not  oidy 
jilant  designing,  the  methods  of  ore  reduction,  the 
action,  ojieration  and  linntations  of  all  metalhirg- 
ical  machinery,  but  most  important  of  all  he  should 
be  able  to  interpret  these  in  terms  of  financial  etti 


ciencies  and  maximum  profits.  He  will  then  be  in 
a  position  to  safely  select  and  advise  on  all  pro- 
cesses. 

"Therefore  it  is  the  purpose  of  this  volume  to 
give  engineering;  students  sufficient  ])roblenis  of 
this  nature  to  enable  them  to  think  logically  along 
]iossilde  lines  for  the  fntni-e.  Such  ]iroblenis  shoidd 
teach  stmlents  to  become  self-reliant  in  the  applica- 
tion of  the  ])rincii)les  <d'  metallurgy  to  engineering- 
economics." 

The  book  will  be  used  by  Trof.  Drncker  in  his 
classes  in  Mining  17B  and  by  Mr.  Sndtli  in  Mining 

la. 

Mr.  Fraser,  ^Mr.  Smith,  and  Mr.  Jloses  are  often 
alisent  o\er  the  weekends  in  counectit)n  with  re- 
search work  on  proldcnis  in  mine  ventilation.  Dur- 
ing the  week  they  woik  in  the  laboiatoiv  ol)taining 
theoretical  results  and  during  week-ends  they  go 
into  \arions  coal  miiu's  of  the  state  and  apply  these 
tluMuies.  In  this  way,  work  of  practical  value  uuiy 
Ite  done,  and  constants  may  be  derived  that  will  aid 
in  the  solution  of  mine  ventilatiiui  problems,  which 
at  jiresent,  cannot  be  accurately  sohed  because  of 
inaccurate  formulae.  Their  first  work  was  done  in 
the  Benson  nunc  in  eastern  Illinois.  This  mine  was 
chosen  because  it  is  strictly  modern  and  has  the 
sim))lest  .systems  of  air  curi-ents.  More  dilficult 
l)roblems  will  be  undertaken  as  the  work  progresses. 
The  results  of  this  work  may  eventually  be  [)ublished 
in  bulletin  form  by  the  lOngineering  Experiment 
Station. 

For  the  man  wjio  loves  adventure,  mining  engi- 
neering holds  a  great  lure.  AVitness  a  letter  from 
I*.  N.  Ferguson,  '2'^,  to  Prof.  Drucker.  ^Ir.  Fergu- 
son accepted  a  position  in  (^ilumbia.  South  Amer- 
ica, immediately  after  gi'aduation,  and  Jiere  is  the 
contents  of  his  letter: 

"We  left  New  Yorlc  Octolter  IS  on  the  Grace  line 
and  changed  to  another  shi|)  at  Colon,  ^\'e  had  two 
days  there  to  see  the  jilace,  after  which  we  left  for 
Huenaxent nra,  10  hours  fnuii  Tanania.  \Ve  s]ient 
two  days  at  Huena\entura  and  two  more  going  n|) 
the  San  -Inan  Hiver  on  a  steamer  to  the  place  where 
we  tnrne(l  up  the  Cbndoto  Kiver.  AVe  changed  again 
liere  and    linally  made  the  last   half-day  by  canoe." 

"The  coni|)any  is  putting  in  a  new  hydro-electric 
plant  on  the  other  side  of  the  mountains,  from  which 
they  are  to  get  power  for  their  dredges.  I  have  been 
talking  to  the  engineer  in  charge,  and  they  need  a 
man.  It  I  can  get  a  transfer  I  am  going  to  work 
(in  that  after  the  llrst  of  the  year.  I  think  I  can 
make  the  transfer  as  the  chief  engineer  is  giving 
me  a  strong  recommendation.  I  hope  I  get  it  as 
it  means  a  job  of  resjionsibility,  lots  of  ex])erience, 
and  incidently  (|uite  a  sulistantial  increase  in 
salarv."' 


.Unnh.  t!)2Jf 


THE    TECHNOGRAPH 


l-JO 


.MiNiN(;   Society 

Tlic  (i|i('n  nicclini;  i>\'  the  .Miiiinjj  Society.,  liclil 
ill  l(t(»  ( "oiiiiiu'rci'  Hiiililiiii;  ilit>  evening;  of  A\'e(iiies- 
(liiy,  •laiiiiarv  1<>,  was  addi-essed  by  Dr.  Herman,  of 
tiie  (leiiaiiiiieiit  of  economics,  College  of  Commerce. 
Dr.  Herman  descrilied  the  organ ization  of  tlie 
I'nited  .Mine  \\'orkers  of  Anierica,  (letaiiiui;  the  lie- 
iiiiiiiiii.U,  •ii-owtli  :iii(i  |iiii-piis('s.  He  told  of  llie  UKiny 
(•\ils  eiifoiced  cm  iiiiiiiiii;'  lalior  during  early  stages 
ill  liie  de\-elo]imeiit  of  our  metal  and  coal  iiiiiiiiig 
iiidiistiies :  liow  the  laborers  banded  themselves  to- 
gether and  succeeded  in  legislating  out  many  of 
tiiese  evils  or  in  forcing  the  o|ierators  to  accede  to 
liiiniaiie  Ireatnieiit  of  their  eiiiiiioyees. 

At  tiie  close  of  the  ineetiiig.  the  election  of 
otficer.s  for  the  ensuing  semester  was  held.  P$.  L. 
Lubelsky  was  elected  ])resident :  L.  A.  ]\Ioses,  vice- 
|)resi(h-iit :  ami  H.  10.  i?ntters,  .secretary-treasurer. 
President  Lulielsky.  in  liis  acceptance  speecli. 
assured  the  members  of  a  live,  progressive  program 
for  the  spring  semester,  including  smokers  and  cul- 
minating in  the  annual  Mining  Society  liancpiet  in 
-Ma  v. 


Railway  News 

Skjm.v  I'Jr.sitox 

The  Railway  scluxd  has  started  the  year  by  oi'ga- 
nizing  an  Honorary  Railway  Fratei'nity,  incor- 
porated under  the  name  of  Sigma  Eiisilon.  It  is 
the  tirst  Railway  Fraternity  in  the  I'uited  States, 
and  may  be  folbiwed  by  otlier  c!ia]iters.  In  the  first 
week  of  October  permission  was  ol)tained  from  the 
Council  of  Administration  to  complete  the  organiza- 
tion wliich  started  with  seven  charter  members  iii- 
ilnding  E.  C.  Schmidt,  head  of  the  Railway  Depart 
ineiit.  as  Honorary  ilember.  Tlie  design  of  tJie  key. 
incoi'ixu'atiou  and  election  of  olficers  followed.  The 
olficeis  are:  President.  W.  -1.  Tietz;.Yice  President. 
(".  <  .  Anderson;  Secictaiy  and  Treasurer,  C.  W. 
Wolf.  The  key  resembles  the  cross-section  of  a 
staiulaiil  rail  with  the  Sigma  and  Ep.silon  engraved 
upon  ii.  The  other  charter  members  were  C.  E. 
SpiTiv.  l-\  C.  Lindvall.  and  (!.  W.  Lyons. 

Sigma  l']]isil(in  is  (ill'eriiig  a  liandliook  to  the  rail 
way  engineer  who  submits  the  liest  suggestion  for 
the  railway  lloat  to  l»e  a  i>art  of  the  parade  on  lOiigi 
neers"  Day,  April  i.  Suggestions  must  be  given  to 
the  organization  not  later  than  starch  1.").  Tlie 
handbook  will  lie  tlie  Standar<l  for  lOlectrical  Engi- 
neers if  an  E.  E.  wins  or  the  Marks  for  the  win- 
ner if  he  is  in  the  mecJianical  (le])artment.  The 
civil  would  receive  tlie  Civil  Engineei-s"  Handbook. 
The  aclual  tloat  will  be  Iniill  by  the  men  in  the  de- 
partment tliriniiili  bdili  ilie  Railway  Clnb  and  Sigma 
Epsilou. 


The     iiailway     ('Inb     lias    elected     the    following 
olficers  foi    I  lie  ensuing  semester:    I'resident.  C.  C. 
Anderson;  \'lce  I'lrsident,  R.  S.  Watts;  ami  Secre- 
tary-Treasurer. R.  A.  Preston.    It  is  the  plan  of  the 
Club  to  liold  regular  meetings  every  second  Thurs- 
day night   presenting  some  form  of  iirogi-am.  either 
alone   or   in    coiijuncti<in    with    sdinc   oilier   campus 
<irganiy.al  ion.      I'arl  icipal  i<ni    in    the  Railway   Float 
will    be   a   good    pari    of   I  he   iniiii(>diate  work   to   be 
performed.     ( '.    11.   Spcriy   is  ("hairman  ol'  the  ('(mm 
mittee  which  will   have  general  charge  of  the   Kail 
way  iiait  of  the  lOiigineers"  Day  celebration. 

I  >Kl'.\l!'r.Mi;\T.\L    XOTES 

.Mr.  Paikinson  of  ilie  Kailway  I  leiiarlnient  is  set- 
ting up  air  brake  e(pii|niieiit  to  be  used  in  conjiinc- 
tiiMi  with  the  courses  in  railway  mechanical  engi 
neering.  particularly  R.  E.  -I.  The  ap|iaralus  will 
include  some  of  the  older  e(pii]niieiit  of  ■•straight 
ail"  down  to  the  latest  locomotive.  ])asseiiger  car 
and  freight  car  types.  This  will  lia\c  considerable 
liislorical  value  as  well  as  value  for  instructional 
]Mirposes.  Some  of  the  e(Mii)inieiit  will  be  New  Vork 
and  some  will  be  West  iiii;lioiise.  The  tyjie  K  freiglit 
car  layout  will  be  used,  and  the  modern  ET  loco- 
motive equipment  will  also  be  set  up.  It  will  be 
])Ossible  to  demonstrate  completely  the  theory  and 
practice  as  well  as  maintenence  of  air  brakes  and 
their  accessory  devices.  Some  new  apiiaratns  will 
be  ordered  soon.  The  entire  assembly  will  be  placed 
on  the  balcony  in  the  locomotive  laboratory. 

Mr.  A.  'SI.  Kuck,  formerly  Assistant  Professor  of 
Electrical  Railway  Engineering  at  the  rniversily 
and  anthoi'  of  the  text  used  in  several  of  the  courses 
at  the  present  time  is  now  Associate  Editor  of  the 
"hjlectrical  Railway  •loiirnal." 

Prof.  King  is  teaching  this  semester,  a  new 
ccnirse,  R.  E.  SJ'A,  which  is  proving  of  interest  to  the 
men  of  other  departments.  It  is  an  abbreviated 
course  in  Economics  of  Railway  Location,  and  is 
the  outcome  of  R.  E.  ;!;',,  the  same  course  ottered  to 
the  men  in  the  Railway  Department.  The  present 
enrollment  is  made  np  mainly  of  Civil  ICnginerrs  in 
the  senior  class. 

The  testing  of  rail  joints  which  lias  been  |ier 
roriiied  by  Prof.  Tnthill  is  complete.  .\t  the  time 
of  tli(»  article  appearing  in  the  Teclinogra|)h  about 
one-half  of  the  test  had  been  performed.  .Many  wide 
1\  \aiviiig  forms  of  joint  have  been  broken  niuler 
the  drop  haiiinier  near  the  ])ower  )>lanT. 

The  locomotive  testiiiL:  plant  is  being  enlarged 
to  accommodate  larger  units.  The  work  will  be  com 
plete  this  siiring,  thus  allowing  for  tests  of  ](er- 
formanc(»  of  locomotives  lia\iiig  eight  or  ten  drivers. 

Prof.  Schmidl  has  attended  a  coniinitlee  incelinj; 
on  the  Hreaking  of  l\ail  .loints.  and  another  on  the 
Tests  of  Traill    i\esistanci*  at   High   Sjieeds. 
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Many  old  Illini  are  -witli  the  Staiidaid  (»i1  ('(i.  At 
"Wliitinc'  ill  the  sales  depaitiiient,  are  li.  J.  l<fcr- 
cnson,  in.e.,  -3;  H.  D.  liOsciKlalc,  m.e.,  '22;  Carl 
Kiistvcr.  m.e..  28;  J.  W.  Peterson,  m.e.,  '23:  and 
R.  E.  Vdfiil,  iii.e..  "23;  G.  K.  t^qiiicr.  m.e..  '17; 
E.  J.  Bohnen,  iii.e..  '23;  aud  Rusarl  WJiaitoii,  c.e.. 
'22,  are  also  in  the  .same  departiiicnl  hut  at  Chi- 
cago. Don  Monro,  m.e.,  '22,  aud  W.  li.  Mathcic. 
m.e..  '22  are  in  tlie  drafting  department  at 
Whiting. 

P.  C.  Peef.  m.e.,  '23,  is  with  the  Worthington  Pnmp 
and  ilachinery  Corp..  of  Cainhridge.  Mass.  He 
is  employed  in  the  departnieiit  of  Diesel  engine 
design. 

Carl  James,  c.e..  '07,  is  assistant  chief  engineer  for 
the  Alabama  Power  Co..  at  Piiiningham.  Carl 
is  in  charge  of  extensive  constrnctiou  of  liydid- 
electric  power  developments. 

W.  H.  Jackson,  min.e..  '23.  is  assistant  mining  cii!.'!- 
neer  for  the  I'nited  ^'(M■di  Copper  Co.,  of  Ari- 
zona. 

Jack  Conisfock,  min.e.,  '23.  is  with  tlie  Western  Elec- 
tric Co..  at  Chicago. 

Errrcft  0.  Youn<i.  ry.m.e.,  '13.  who  in  101(1  received 
the  Master  of  Science  degree  has  terminated  Ids 
contract  as  Professor  of  Railway  Mechanical 
Engineering  at  Xanyang  I'niversity  (if  Shanghai. 
China.    He  will  return  to  America  in  June. 

George  J.  Ray.  c.e.,  "98,  is  now  chief  engineer  for  the 
L.  &  W.  E.  E.  He  will  he  the  new  president  of 
the  American  Eailway  Engineering  Association 
as  he  is  the  only  candidate  nominated. 

■fehn  H.  Anderson,  c.e..  "IJ^.  superintendent  of  con- 
struction for  the  H.  F.  Culhertson  Co..  Cleveland, 
Ohio,  visited  the  campus  recently.  He  is  in 
charge  of  a  four  nullion  dullar  track  elevation 
job  at  Cleveland. 

Ira  W.  Fisk,  e.e.,  '09,  has  resigned  as  instructor  at 
the  l^niver.sity  of  West  Virginia  and  is  now  with 
John  Biehler.  Consulting  Engineer,  of  Xew  York. 
He  is  engaged  in  special  investigation  of  street 
railway  problems. 

/.'.  n.  Ijurrenee,  cer.e.,  '22,  recently  announced  his 
marriage.    He  is  with  the  Beaver  Palls  Art  Tile 


Co.,  at  Beaver  Falls.  Pa.,  togetlier  with  T.  K. 
TlaUlemen.  cer.e.,  '23,  and  G.  E.  Sladek.  cer.e.. 
'17. 

R.  .S'.  Bradley,  cer.e.,  ('231.  is  now  at  Mexico,  Mo., 
with  a  Fire  Brick  Co.  He  was  at  the  T'niversity 
for  the  second  week  of  the  Ceramics  Short 
Course. 

.1/.  Xakayaina.  e.e..  '17.  and  >^.  Taketa,  e.e..  'l.").  are 
candidates  for  the  professional  degree  of  Elec- 
trical Engineer.  They  are  engaged  in  hydro- 
electric development  near  Tokyo,  Japan.  They 
both  were  in  the  affected  region  at  the  time  of 
tlie  recent  catastrophe. 

G.  W.  Larson,  e.e.,  '23,  is  with  E.  C.  L.  Wagner.  Con- 
sulting Engineers  at  Kansas  City.  'Slo. 

('.  A.  IIikjIks.  c.e..  '06.  is  assistant  engineer  (if  the 
Missouri  Pacific  R.  R.  at  Kansas  City.  Mo. 

Alfred  P.  Poetrman,  c.e.,  '07.  Professor  of  Mechanics 
at  Purdue,  has  recently  revised  his  Ixiok 
"Applied  Mechanics.*'  The  sale  of  the  first  edi- 
tion was  remarkable  and  the  new  edition 
]iromises  even  more. 

Arthur  li.  Durham,  m.e.,  '23,  is  with  the  department 
(»f  industrial  engineering  of  the  .Tosejili  T.  Ryer- 
soii  &  Son  Co.,  at  Kenilworth.  Illinois.  He  is 
engaged  in  .standardization  of  piece  work.        r 

.feJin  K.  Hnlmes.  m.e.,  '23.  is  maintaining  the  Illinois 
reputation  against  the  assaults  of  Michigan,  Rose 
and  Purdue  men  at  Marion  Crane  Co.,  of  Marion, 
Ohio.  He  is  in  the  engineering  department  and 
states  that  his  work  varies  from  electrical  engi- 
neering to  heating'  aud  ventilating. 

0.  E.  Ksi^~ek,  m.e.,  '23,  has  changed  his  name  to 
•Kazek'.  He  is  assistant  superintendent  of  the 
gas,  water  and  light  plants  for  the  Southern  Illi- 
nois Gas  Co.  He  states  that  he  will  visit  Hie 
camp.us  the  latter  part  of  Februai-y. 

E.  J.  Meliren,  c.e.,  '06,  has  resigned  as  editor  of  the 
Engineering  News  Record  to  devote  his  full  time 
to  his  duties  as  vice-president  of  the  McGraw- 
Hill  Publishing  Company. 

T.  D.  Owens,  e.e.,  '20,  is  an  instructor  of  electrical 
engineering  at  the  Case  Scliool  of  Ajiplied 
Science  of  Cleveland. 
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Published  in 
the  interest  of  Elec- 
trical Development  by 
an  Institution  that  will 
be  helped  ly  what- 
ever helps  the 
Industry. 


V, 


The  ivy 
won't  save 
any  of  us 


THE  iv}-  cf  tradition  is  a  slender  sup- 
port. A  man  or  a  team  or  a  college 
that  clinafs  to  it,  harkino-  bai-k  to  the 
glories  of  )'esterda3',  is  likel}-  to  be  out- 
stripped by  some  young  but  sturdy  rival. 
That  is  a  sermon  we  ha\e  taken  home 
to  ourselves. 

The  Western  Electric  Company  is  proud 
of  its  fifty -four  years  of  history.  But  it  is 
a  great  deal  more  concerned  with  the  next 
tiftv-four — and  that  is  why  we  have  been 
talking  to  the  college  men  of  America 
month  after  month  now  for  four  years. 

The  future  of  this  business  depends  not 
so  much  on  the  physical  etjuipment  we 
have  built  up  as  on  the  mental  equip- 
ment which  men  of  your  generation  are 
building — on  your  habits  of  study  and 
conduct,  on  your  right  choice  of  a  pro- 
fession and  )-our  proficiency  in  it.  So  we 
have  made  suggestions  for  your  guidance, 
with  the  con\  iction  that  they  can  help  you 
— and  lis. 

'1^  '!»  "T*  T^ 

This  company,  with  its  laboratories,  its 
distributing  organization  and  its  great  tele- 
plume  factor}' — in  every  respect  a  modern 
iutlustiy  and  in  many  respects  a  leader — 
will  lia\e  openings  from  time  to  time  for 
men  who  can  qualify. 


"Western 


\ 


Since  1S69  makers  and  dutriLutars  of  electrical  equipment 
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■/Kiikcrsfchl,  e.o..  "!•").  is  a  moniber  of  tlio  flrni 
McCMlan  and  JunlcrrHp'ld,  r-iigineering  and 
Construction  Co.,  New  Yorlc.  They  receutlr 
moved  tlieir  offices  to  OS  Trinity  Place,  New  Yorlc 
City. 

,  >S'.  I.r.cmiufi.  ry.e.e.,  '22,  is  testing  engineer  for  llie 
Coninionwealtli  Edison  Co.,  ("iiicago. 
N.  (Ikhc,  ry.e.e..  "2:!,  has  returned  to  Manchuria, 
("liina,  where  ho  has  a  position  witli  a  govern- 
iiicnl  railroad.  His  brollicr.  ('.  M.  Tscni.  ry.e.e., 
'22,  is  with  the  city  engineering  (h'|iartiiiiMit  of 
Canton.  CJiina. 

]I.  Tin  iiqiiiHt,  c.e.,  'W<.  is  with  tiie  I'hoeni.x  Util- 
ity Co.  He  i.s  engaged  in  tlie  construction  of  a 
dam  and  ]iower  house  on  Hear  Kiver.  ne.ir  .Vle.v 
ander.  Idalio. 

/v.  Xcircoiiih.  a.e..  "21.  is  witii  tlie  tii-m  of  E.  T. 
Hutchens,  Architects,  at  Lo\]isville,   Kentncicy. 

.  B.  /y/rc.sff(/.  a.e.,  "14.  and  .V.  E.  Wtidi  nxnni.  arcli., 
"20.  are  in  Imsiness  togetlier  under  tlie  tiriii  niiiiie 
of  Lircsdfi  and  WirdriiKnni.  Tliey  are  located 
at  Tiomont,.  Te.xas,  and  state  tliat  business  is 
good  and  they  ai-e  working  overtime. 

(iltrr  H.  WorsJidiii.  e.e..  Til  ).  is  with  tlie  Illinois 
State  rivision  of  Higliways  in  the  Department 
of  I'ldilie  Works  and  Btiildings. 
//.  Allino)!,  miu.e.,  '22,  lias  opened  a  consulting 
engineering  office  at  ]().")  W\  Monroe,  Chicago, 
111. 

('.  Iliihlxirf,  min.e.,  "l,".  is  cliiid'  engineer  for  the 
Sniierior  Coal  C<)m])auy  at  (iillespie,  111. 
ir.  Jliihcr.  min.e.,  '21,  is  employed  by  the  li.  V. 
Sturtevant  Company  of  Chicago  as  an  e.xpeit  in 
tlieii-  Mine  Ventilation  Ecpiipment  Department. 


Preparation  of  Lumber  from  Logs 
in  a  Sawmill 

(Continued  from  Page  122) 
the  material.  The  kilns  are  structures  built  of  con- 
crete, in  which  the  lumber  is  placed  and  sniijected 
to  heat  treatment.  Steam  ])ii(es  iiassing  beneath  the 
l)uildings  supply  the  he^t.  'IMie  material  is  pile<1 
nniforndy  on  trucks  with  spaces  between  the  layers 
at  regular  intervals  to  allow  the  heated  air  currents 
to  circulate  freely  amongst  the  lumber.  The  trucks 
carrying  2,200  board  feet  of  lumber  are  driven  on 
tracks  into  the  kiln,  each  kiln  being  built  to  receive 
twenty-seven  such  loaded  trucks  for  one  heat  treat- 
ment. At  present  there  are  twenty-six  kilns  in  oper- 
ation and  twenty-si.K  moi'e  are  being  constructed  to 
accoTumodate  (1,000,000  board  feet  of  lumber  being 
cut  per  month  at  the  Ford  mill.  Covering  a  tract 
of  land  three  hundred  si.xty  by  one  hundred  twenty- 
five  feet,  the  Ford  sawmill  i)resents  the  most  modern 
structure  erected  for  the  purpose  of  larrying  on 
tlie  work  of  the  lumber  industry. 


A  New  Waterworks  for  Lewiston, 
Idaho 

(Continupti   from   Page  135) 
ex]>ansion    joints.      \\\    joints    arc    tilled    with    an 
as|)lialt  expansion  joint  filler. 

The  surface  Of  the  concrete  base-slali  is  thorough- 
ly brushed  with  a  specially  prepared  ininicr  mater- 
ial to  absorb  all  ilnst  and  saturate  the  surface  of 
the  concrete  t<i  insure  a  good  bond  between  the  con- 
crete* and  base  coating  for  the  water-proofing  mem- 
liraiie.  .Vliout  ten  pounds  of  primer  is  recpiired  ])er 
hundred  scpiare  feet  of  surface.  The  entire  surface 
of  the  reservoir  is  then  mopjied  with  an  asjihaltic 
water-proofing  conqiound,  using  about  twenty-five 
]i(innds  of  material  i)er  hundred  square  feet.  On 
this  is  embedded  a  high  grade  Imrlap  saturated  with 
water-pioofing  compound.  Another  moppino'  of 
asphaltic  compound  is  applied  after  the  fabric  is  in 
pla('(\  In  this  is  embedded  another  layer  of  the 
fabric  placed  to  break  joints  with  the  layer  below, 
and  a  final  mopping  of  asphaltic  compound  is  ap- 
plied in  the  amount  used  before.  The  toj)  slabs  or 
lilanket  layer  are  poured  to  break  j<iints  with  the 
base  slab.  Enough  steel  i.s  embedded  in  the  base 
slab  t<^  ]iro\idc'  for  temperature  variations.  The 
liasc  slabs  .-ire  4  in.  tliick  and  the  blanket  layer  is 
2  in.  thick. 

The  |irinci])al  items  in  the  cost  of  the  reservoir 
arc  2(i,0(MI  cu.  yds.  of  excavation.  I.'.IIIO  en.  yds.  of 
(  oiurete,  and  ;>()  tons  of  reinfoiciiig  steel.  The  )iuri- 
lication  ]ilant  rcepiires  lO.IJOO  cu.  yds.  of  excavatiem, 
2,02.")  en.  yds.  of  concrete,  and  lo:'>  tons  itti  reinforc- 
ing steel. 


The  Short  Course  in  Highway 
Enginering 

(Continued  from  Page  128) 
is  just  i  lied  in  reducing  grades  ;ind  cutting  down  dis 
taiice  on  our  trunkline  highways.  In  addition  he 
jiointed  out  that  the  fuel  costs  for  motor  vehicles 
was  aiijireciably  lowered  on  smooth  pavements  than 
<iu  tliose  of  Duly  lair  condition.  In  fact,  the  fuel 
costs  on  a  road  of  vei-y  smooth  concrete  are  20  to 
25  ])er  cent  less  than  on  a  road  of  average  workman- 
ship. He  therefore  came  to  the  conclusion  that  con- 
siderable exiieuse  was  justified  in  securing  a  higher 
degree  of  smoothness  on  our  jiaved  roads  than  is 
ordinarily  attained. 


J 


THIS,  HOR.\TIO,  WE  MUST  PRINT 

Lorna  (after  riding  for  three  hours)  :  ■•Don"t  you 
ever  stop  to  look  at  your  engine"?"' 

Doone:    "Oh.  no.    This  is  a  Packard,  you  know." 

— Maltcascr. 


J 
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NOUVELLE       B  I  B  L  I  O  T  H  E  Q  U  E        DE       L'UNIVERSITE       DE       LOUVAIN 

UOUVAIN       BELGIQUE  WARREN      AND      W E T M O R E      ARCHITECTES 

FONDATION     BELGE     ENTREPRENEURS 

THE      FOUNDATION      COMPANY 

The  Louvain  University  Library  is  the  testimonial  of  1,000,000  American  students 
to  their  fellow  students  in  Belgium  and  a  memorial  to  the  American  students  who 
gave  their  lives  in  the  great  war.  It  is  one  of  the  fine  buildings  on  which  The  Founda- 
tion Company,  as  general  contractor,  is  rendering  complete  and  efficient  service. 


01 


he  Foundation  Company,  is  an  organi2,ation  of  construction  engineers 
specializing  in  the  building  of  difficult  superstructures  and  substruc 
tures.  The  world-wide  reputation  gained  in  its  early  history  for  trust' 
worthy  underground  construction  has  followed  it  into  the  field  of 
general  engineering  contracting.  Among  the  structures  completed 
by  The  Foundation  Company  are  buildings  of  every  \nown  t};pe. 

THE    FOUNDATION    COMPANY 

CITY  OF   NEW   YORK 

Office  Btiildmg.s  '  Industrial  riants  '  Vi/arehouscs  '  Railroads  and  Terminals  '  Foundations  and 
Underpinning  '  Filtration  and  Sewage  Plants  '  Hydro-Electric  Developments  '  Power  Houses 
Highways  '  Riuer  and  Harbor  Developments  '  Bridges  and  Bridge  Piers  '  Mine  Shafts  and  Tunnels 


ATLANTA 
CHICAGO 
PITTSBURGH 


MONTREAL 

SAN    FRANCISCO 

LOS  ANGELES 


LONDON.    ENGLAND 
LIMA.  PERU 
CARTAGENA.   COLOMBIA 


PARIS.    FRANCE 
LOUVAIN.  BELGIUM 
MEXICO  CITY 


BUILDERS     OF     SUPERSTRUCTURES     AS     WELL     AS     SUBSTRUCTURES 
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Colleg'e  Notes 

(Continued  from  Page  142) 
Tlicic  is  (iiPi'iiiiii;  fill-  several  ck'ctives  both  tecliiiical 
anil  noii-tecliuieal  cluiinj;  the  live  veais. 

The  I'liiveisitv  of  Miuuesota  has  a  uew  Elet 
trieal  Engiiieering  Lalioratory  in  which  special  at- 
tention is  heiuj;  paid  to  illumination  engiueerinj;. 
This  lather  new  phase  of  E.  E.  is  taken  care  of  in 
four  laboratories  designed  exclusively  for  the  pur- 
pose. Minnesota  is  one  of  the  first  uiiiversities  to 
itcognize  to  such  a  full  extent  the  importance  of 
illumination  and  its  technical  problems. 

Illinois  is  not  alone  in  the  constTuction  of  new 
buildings.  Jlirhigan  is  completing  a  new  I'liysics 
I..aboratory  which  is  elaborate  in  its  detail.  Entire 
supervision  was  \ested  in  Prof.  -7.  E.  81iei)erd.  head 
t>f  the  department  of  psychology.  Special  care  has 
been  taken  to  meet  all  the  i-equiremeuts  conductive 
to  the  best  work  in  the  laboratories.  The  wiring 
.system  of  the  Imilding  is  extremely  detailed.  There 
are  six  complete  individual  circuits  throughout  the 
entire  structure.  This  involves  thirty  large  switch- 
boards and  thousands  of  wires.  The  statement  was 
made  by  some  of  the  workmen  that  the  structural 
steel  used  in  the  su]iport  of  the  luiilding  might  just 
as  well  have  been  done  away  with,  anil  the  entire 
weight  carried  by  the  wiring.     Special  ducts  have 


been  left  in  the  walls  to  carry  any  further  wiring 
that  might  jirove  necessary  in  the  course  of  time. 
Another  feature  of  the  building  is  the  refrigeration 
]dpes  running  to  the  laboratories  so  that  zero  tem- 
peratures may  be  obtained  withotit  the  use  of  ice. 
Several  sound  proof  rooms  have  been  constructed 
on  the  U])per  floor  for  work  in  the  theoiy  of  sound. 
The  floors  of  these  rooms  are  made  of  remnvable  con- 
crete slabs. 


A  I'ROI  ITAHLE  BISIXESS 

Tall  Handsome  B.-mdit  (holding  uji  train): 
"Xow.  I'll  lalce  the  money  from  the  men  and  a  kiss 
from  every  woman." 

Short  Partner:  ■•Xevei  mind  about  the  kissin". 
get  the  dough." 

Old  ilaid  in  the  rear:  "You  mind  your  own  busi- 
ness, the  tall  man's  robbing  this  train." 

—Pitt  Panther. 


James:  "See  that  woman  with  the  dirty  face, 
daddy?" 

Father:  "A\'hy,  -Tames,  her  face  is  not  dirty,  she's 
that  way  all  over." 

James:  "Gee,  Pa,  you  know  everything." 


DEMAND 


ODORLESS  CLEANING 

(Naphtha  Process) 


at 


The  Stadium  Pressing  Sliops 


Twenty-four  hour  Gleaning  Ser\  ice 
Pressing  and  Repairing 


512  East  John 
M22S 


HA>L\LACK  BROS. 


4(14  East  (ireen 
ir-4l'(li' 


]f'inli.  r.>2', 


Till':  ti:ciix()(;i;ai-ii 
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Askynur  1  .ihrarian fnr  Vol . 
14  of  Catalogue  Studies 
to  get  eompiete  informa- 
tion ahout  the  most  eco- 
nomical and  efficient  use  oj 
explosives. 


Catalogue  Studies 


NOWLEDGE  of  the  use  of  explo- 
sives is  an  essential  part  of  the  training  of  ever)'  en- 
gineer. This  know  ledge  is  at  jour  disposal  in  Vol. 
14  of  Catalogue  Studies  —  a  series  of  books  contain- 
ing the  technical  literature  of  the  leading  manu- 
facturers of  tlie  countn,'.  If  you  are  not  already 
familiar  with  it,  ask  your  college  librarian. 

Vol.  14  contains  ten  authoritati\e  text-books  (as  shown  in  the  illus- 
trations on  this  page),  published  by  the  Hercules  Powder  Co., 
which  tell  in  detail,  with  illustrations  and  diagrams,  how,  when  and 
where  to  use  various  explosives  most  economically  and  efficiently 
and  explain  the  development  of  dynamite  from  its  origin  to  the 
present  day. 

The  booklet  on  Flotation  is  especially  interesting  to  mining  engi- 
neering students  who  wish  to  know  about  the  concentration  of 
ore  by  the  use  of  flotation  oils. 

In  the  booklet  entitled  Hercules  Explosives  aiiel  Blasting  Supplies  you 
will  find  a  complete  list  of  Hercules  publications  to  date,  any  of 
X'vnicn  will  be  sent  you  on  request.  Furthermore,  if  there  is  any 
special  subject  connected  with  blasting  which  is  not  fully  covered 
in  these  books.  The  Hercules  Powder  Company  Library  will  gladly 
furnish  you  with  a  bibliography  on  receipt  of  your  letter  addressed 
to  941  King  Street,  Wilmington,  Delaware. 


Vnl.  14  of  Cttln/offite  StiiJies  contains: 
"Eliminating  Waste  in  Blasting",  "Sci- 
entific Quarry  Blasting",  "The  Scientific 
Selection  of  Explosives  for  Coal  Mining", 
'  'Shot-firing by  Electricity' ' ,  "Land  Clear- 
ing andWood  Utilization  by  Distillation", 
"Hercules  Explosives  and  Blasting  Sup- 
plies", "Flotation  —  A  Brief  Suney", 
"Hercules  Galvanometers  and  Rheostats 
with  Instructions  forTheir Use",  "Dyna- 
mite— the  New  Aladdins  Lamp",  "Land 
Development.'* 


AIlentouTi,  Pa. 
Birminghan.,  Ala. 
Buffalo,  X.  Y. 
Chattanooga,  Tenn. 


Chicago,  III. 
Denver,  Colo. 
Diduth,  Minn. 


Hazleton,  Pa. 
Huntington,  W.  Va, 
Joplin,  Mo. 
Los  Angeies,  Ccdif. 


Louis!  i.'Ie,  Ky. 
Neu'  Yorfe  City 

NorristouTi,  Pa. 
Pittsburg,  Kan. 


Pittsburgh,  Pa. 
Poitsiille,  Pa. 
St.  Louis,  Mo. 


Sail  Lake  City,  Utah 
San  Francisco,  Calif. 
WiIla;5-BaTTe,  Pa. 
Wilmington,  DeL 


150 


THE    TECHXOGRArH 


March,  1924 


The  iihkJi  III 

eiiyinccr. 

(/*■  a  good 

hu-Niitcsfi    )iiiiii. 

is 

ircl  I -(] rrxKi  (1. 


That  is  why  he 
comes  to  Zom's  for 
his  clothing. 


Rog-ZOMBRO&co. 


Neil  strrct  lit  fill-  111  11(1  iii  Main  street 


\Mien  Vou  ha\  e  that  Part\ 
Order  \  akv's 

ICE  CREAM 


an 


d  Ices— It's  Better 


^ 


d 


o  Main  (Street 


("liaiii|iaii;ii 


r >j 

EVERY  engineer  should  know  Apollo  Best  Bloom  and 
Apollo-Kevstone  Galvanized  Sheets,  American  Bessemer 
and  Open  Hearth  Steel  Sheets;  and  Keystone  Copper  Steel 

Rust-resisting  Black  and  Galvanized 


We  manufacture  SHEET  AND  TIN  MILL  PRODUCTS  for  all  pur- 
poses—Black  Sheets,  Galvanized  Sheets, 
y  Corrugated  Sheets.  Formed  Roofing  and 
I  Siding  Products,  Galvanized  Tank.  Cul- 
vert and  Flume  Stock,   Special  Sheets 
for  stamping.  Stove  and  Range  Sheets, 
Automobile  Sheets,    Electrical  Sheets. 
Roofing  Tin  Plates,  Bright  Tin  Plates. 
Black  Plate,  Etc.  Sold  b.v  leading  metal 
merchants.  Ketstokt:  Qualit.v  isof  par- 
ticnlar  interest  to  .vou.  Send  fo'-i^ooklet. 

AMERICAN  SHEET  AND  TIN  PUTE  COMPANY,  Frick  BIdi.,  Pittstmrih.  Pa. 


Manufacture  of  Chemical  and 
Scientific  Porcelain 

(Continued  J'rom  Page  132) 
fur  a  plaster  of  pari.s  mold.  A  small  wad  of  clay  is 
tinowii  iuto  the  mold  and  the  jigger  revolved  at 
aliout  <>()0  revolutions  per  minute.  There  is  then 
li  wered  into  the  mold  a  cutting  tool  which  shapes 
tlie  clay  on  the  inside  of  the  mold.  The  mold  with 
tlie  wet  ware  is  then  placed  in  a  dryer.  After  dry- 
ing the  newly  made  piece  is  tinished  with  a  sponge 
and  sent  to  the  ujiiier  compartment  of  an  English 
tyjie.  two  story,  up  and  down-draft  kiln  where 
it  is  hurned  to  a  tciiqierature  of  1.100  degrees,  ("enti- 
.yiade. 

Only  tlic  siiiiplc  shapes  such  as  crucibles  and 
evaporating  dishes  are  made  on  the  jigger.  The  more 
intricate  or  non-syinetrical  shapes  such  as  combus- 
tion boats,  mortars  :ind  pestles.  Buchner  funnels 
and  centrifuges  are  made  by  casting.  After  the 
sli]i  is  screened  it  is  pumped  to  tiie  third  floor  to 
large  tanks  where  it  is  stored  until  neetled.  The 
slip  is  poured  into  plaster  cf  ])aris  molds,  the  nega- 
ii\('  of  the  shape  desired,  and  alloweil  to  staml  for 
several  minutes.  As  the  plaster  absorbs  the  water 
from  some  of  the  sli]i.  a  thick  layer  of  clay  is  formed 
(Ml  the  insiile  of  the  mold.  When  this  layer  is  of  the 
dcsireil  tliiekiiess  the  reiiuiiiiiiig  slip  is  poured  off 
:iiiil  the  mold  is  allowed  to  stand  until  the  ware  is 
dry  eiiouoli  an<l  has  sufficient  strength  to  be  taken 
out.  After  tiiiisliiiig.  the  ware  is  sent  to  the  kiln 
for  the  biscuit  burn. 

It  miglit  be  statetl  that  one  of  tlie  chief  diffi- 
culties in  the  manufacture  of  tills  ware  is  the  loss 
line  to  breakage.  .\lt  of  this  porcelain  is  (juite  thin 
and  in  the  unburned  state  is  very  fragile,  so  any  un- 
iliie  pressure  of  the  slightest  ilegree  will  cause  break- 
age. If  the  piece  does  not  lireak,  it  may  be  strained 
which  will  cau.se  warping  of  the  piece  during  the 
glost  or  high  temperature  fire.  Near  the  end  of 
liie  liigh  iire  period  the  ware  has  lieg-un  to  soften 
considerably,  -so  any  portion  of  the  piece  which  has 
been  strained  is  liable  to  crack  or  warp  badly. 

After  bnruing  in  the  biscuit  kilns,  the  ware  is  in 
a  soft,  porous  condition.  This  condition,  however. 
is  desirable  for  glazing,  as  the  ware  when  dipped 
will  more  readily  hold  the  glaze  on  its  surface.  The 
glaze,  which  consists  of  kaolin,  broken  biscuit  ware, 
feldspar,  marble  dust  and  whiting,  is  ground  to  4(t 
mesh  size.  It  is  then  passed  over  a  series  of  mag- 
nets to  remove  any  iron  which  would  give  an  ob- 
jectionable color  to  the  tinished  glaze.  This  is  fre- 
(luently  a  long  jirccess  as  the  iron  is  very  hard  to 
remove  and  oflcn  the  glaze  must  be  passed  over  the 
magnets  twenty-tive  times  before  it  is  clean.  Every 
piece  must  be  separately  dipped,  as  no  mechanical 
(Continued  on  Page  158) 
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Engineering  Organization  at  Illinois 

We  were  sponsored  by  the  engineer- 
ing societies— remember  that.  No 
matter  how  we  may  expand,  it  shall 
always  remain  as  a  fact  that  the  engi- 
neers gav  e  to  Illinois  her  co-operative 
book  store.  Make  this  store  a  monu- 
ment to  the  industrA'  and  aggressi\  e- 
ness  of  the  "College  north  of  Green 
Street."    SUPPORT  IT. 


Aj  m. 


OP 


'HAr'  HAYWOOD,  -2A.  Mmuiiivr 
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Finish,  Accuracy  and  Balance 


are  thf  three  cardinal  features  or  "Chicago"  Drawing 
Instruments.  So  thoroughly  are  the  standards  maintained 
that  any  part  or  any  instrument  is  interchangeable  witli 
I  lie  like  part  ot  any  like  instrument.  Months  or  years 
many  intervene  between  the  time  of  manufacture,  yet  each 
jiart  will  be  a  duplicate  of  every  other  one  like  it. 

The  man  in  charge  of  our  drawing  instrument  depart- 
ment has  directed  the  manufacture  of  drawing  instruments 
in  the  best  known  factories  of  Europe. 

This  knowledge  and  experience,  coupled  with  carefully 
selected  high  grade  workmen,  is  why  Pease  American 
Made  Drawing  Instruments,  improved  by  modern.  Amer- 
ican melluids  of  numufacture  contain  precision,  balance 
and  durahililN  to  the  nth  degree.  They  have  no  peer  any- 
where in  the  world  and  will  last  a  lifetime. 

Pease  drawing  instruments  have  proved  popular  in  edu- 
cational institutions,  for  students  are  rapidly  realizing 
the    value    of    purcluising    only    high    grade    instrumenle. 

For  xiilf    hi)  Engineers'    Co-oiirnilirc   t<nriiiii 

THE   G.   F.   PEASE   COMPANY 


Blue   Printing    Equipment 
Drawing   Instruments 
Drawing   Tables 
Drawing  Boards 
Draftsmen's  Stools 
Tracing   Paper  and  Cloth 
Blue   Print   Paper 
Filing  Cabinets 
Drafting   Room  Supplies 
Surveying    Instruments 


810  A'.  Ffaiikliii  8t. 
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HIGH  GRADE 
ICE  CREAM  AND  ICES 


SiK'cinl    Kntcs   <iii    liviclc    ice    (I-cmiii 
Id  S(ii'(iri1  ics  ;iii(l   rr;il('i-iiit  ics. 


\^riner's  Ice  Cream  Co. 


101'  W'csl    .M.iiii 


T-i^L'dl.  7-1  ill) 


r 
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This  is  tlio  now  siiuill  sli:i|)('  cap  wi> 
inc  sliowiiig.    It's  a 

"Knock-Out" 
GeK  in  Clothes  Shop 


(Continued  from  Page  156) 
device  for  dipping  has  proved  practical. 

After  tlie  biscnited  ware  is  dijiped,  it  is  seni 
back  to  the  lower  part  of  the  kilu.  Here  it  is  burned 
to  the  very  high  heat  of  l,4r>0  degrees,  Centigrade,  or 
2r>40  degrees,  Fahrenlieit.  Wlien  it  conies  from  this 
fire  it  is  completely  vitrified,  having  no  porosity  or 
absorption.  As  the  glaze  is  acid  and  heat  i-esisling, 
it  will  stand  very  I'igorons  conditions  and  sudden 
tem])eratnre  changes.  It  is  not  affected  in  the  least 
liy  strong  acids  and  only  slightly  by  strong  alkalies, 
as  the  high  silica  content  renders  it  slightly  acid  in 
nature.  This  porcelain  has  the  high  translncency 
which  is  characteristic  of  all  good  porcelain. 

This  company  makes  a  remarkable  variety  of 
ware  ranging  fi'om  the  smallest  combustion  boats, 
;ibont  ail  inch  long,  to  the  large  size  11!  evapoiatiiig 
dishes  with  a  l(i..-)  litei-  cajiacity.  These  lai-ge  evapo- 
rating dishes  rejjresent  the  peak  of  ceramic  tech- 
nique for  they  are  exti-emely  ditficult  to  make  with- 
out defects,  due  to  the  thinness  of  the  dish  and  the 
lai'fi'e  area  of  iinsu]i]>orted  surface.  The  slightest 
defect  in  workmanslii))  will  cause  them  to  ciack  or 
break.  This  ware  has  now  been  iierl'ecteil  to  such 
an  extent  tliat  it  can  iiieet  liie  foreign  coiiqietitioii 
nil  an  e(|nal  basis. 

This  ]ilaiit  is  an  outstanding  rel'iitation  of  the 
old  idea  that  American  clays  and  ](ottery  are  in- 
I'crior  to  the  f(a-eigii  ]irodiict.  Industries  such  as 
these  are  imrely  .Viiiei-i(  an  in  naliire  and  should  be 
sii](p(Mted  anil  protected  as  such.  The  Coors  Coiii- 
paiiy  is  vei-y  progr(»ssive  and  is  always  willing  to  try 
<iii1  any  new  idea  which  seems  to  have  merit.  This 
plant  is  only  one  of  the  many  which  are  making 
ceramic  jiroducts  better  than  ever  made  before  and, 
in  addition,  are  making  ])roducts  which  biased 
pi'o|)le  said  coiilil  iicxcr  lie  made  in  this  country. 


LOGK^ 

"Say.  I'ill,  I've  got  an  idea  on  how  to  make  jianls 
last," 

"How?'' 
"Make  the  coat  first." 


Mrs.  Cohen  lin  swimming  and  standing  in  water 
up  to  her  neck)  :  ".My  goodness,  Tzzy,  where's  the 
baby?" 

Mr.  Cohen:  "He's  perfc(tly  all  light,  I  got  him 
by  the  hand." — Orange  Oirl. 


"There's  nothing  like  combining  business  with 
jileasure,''  said  the  tailor's  daughter  as  she  loving- 
ly wrecked  the  crease  in  her  lover's  trousers. 

—Froth. 


]l<inli.  IU2', 
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The 

Sandslinger 

Represents 
Achievement 


Ask  the  man  who  has  used  different  kinds 
of  molding  machines.  He  knows. 


liltUt    ill     Si.r    'I'll/IIS    Id    iiifi  I    11111/    i'dll  11(1  I'll    (''Hldilidli 
♦ ♦ 

THE  BEARDSI.EY  &  PIPER  COMPANY 

MANUF.VC'rL'RERS  OF 

FOUNDRY    MACHINERY 


.\hinuliiclured  in  Gi-Hal 
Hiitain  by 

Foundry  Plant  & 
MachiiiPiy   Co. 

(JIasgow,  Srotlaiid 


2543  N.  Keeler  Avimiuh 

Telephone 

Spaulding:  HUM) 


Cable  Address 
"SANDSLINGER" 

Western   Union   Cndi 


Manutactured  in 

Canada  by 

Jcilm   T,   Hepburn,  Ltd. 

Toronio,  Onl. 


(MIlCAiK).  r.  S.  A. 
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Southern  Tea  Room 


Make  Reservations  Now  for 
Your  Formal  or  Informal  Din- 
ner and  Dance. 


FOR  GREAT  ENGINEERING 
DEVELOPMENTS 

such  as  the  construction  of  large 
dams,  irrigation  projects,  and  other 
engineering  works,  Allis-Chalmers 
Crushing  and  Cement  Making 
Machinery  has  demonstrated  its 
reliability  and  economy  in  prac- 
tically all  of  the  pro,iects  of  any 
magnitude  in  the  United  States  as 
well  as  in  many  foreign  lands 
where  this  equipment  has  also  been 
exlensiely  used. 

The  Colon  Crushing  Plant  of  the 
Panama  Canal,  the  Naval  Dry 
Docks  at  Toulon,  France,  the  Ebro 
Dam  in  Spain,  the  Great  irrigation 
projects  in  Biazil,  the  Roosevelt 
Dam,  Arrow  Rock  Dam,  Black 
Warrior  River  Development  of  the 
t'.  .S.  ( Inveniment,  .ire  some  «if  tlie  ont- 
standing  projects  r.sing  Allis-Clialmers 
equipment.  Ttie  Soiilliern  Califoniia 
Edison  Company  lias  employed  Allis-CIial- 
mers  macliinery  in  building  the  dams  for 
five  of  its  great  hydro-electric  developments. 
These  repeat  orders  over  a  period  of  years  are  evidence  of 
the  satisfactory  operation  of  this  equipment  and  of  the  service 
given  liy  the  AUis-Clialniers  organization,  whose  varied  lines  of 
Power.  Llectrical  and  Industrial  Machinery  include  neaih'  the 
wliole  field   nf  en.irineering  practice. 

Let  Allis-Chalmers  Engineers  Serve  You 

mM><mmm% 

U  (Hot^aatajKiii,  TODS.   w.sm.  c^ 


Complete 
Power    Units 
with    any 
Type    of 
Prime    Mover 


New  University  Buildings 

(Continued  from  Page  118) 
jinss  iKiitli  of  tlic  new  Agriculttiral  Building.  It 
will  extinid  li-oin  its  intcr.sectiou  with  tlip  old  ex 
ten.sioii  of  \A'riglit  Hti'eet,  east  to  the  fotcstiv. 
Wright  fctreet  will  end  at  Armory  Avenue  instead 
of  extending  on  into  the  campus  as  it  does  at 
jii-esent.  Entrance  to  the  new  east  and  west  road, 
and  the  (ill!  iKiflh  and  sonth  roatl  will  he  effected 
1>\  a  new  rt.ad  which  will  rnn  diagonally  sotithetist 
from  the  south  end  of  Sixth  Street  to  the  intersec- 
tion lit  the  IK  w  and  old  roads  jnst  mentioned. 

riidiaililedly  (he  ai chitectural  treatment  ^iiven 
lo  ilie  new  Iniildings,  along  with  the  changes  in  the 
(■ain|iiis  will  add  niiicli  to  the  heanly  of  onr  Tni- 
\cisity.  The  pi^ople  of  the  state  may  well  he  ]ii-(iiid 
(if  the  rniversity,  anil  feel  am])ly  repaid  for  their  in- 
vestment of  piililic  fiiiiils  ill  these  well  chosen  and 
periiianenf  units  which  are  essential  in  the  tduca- 
tioii  of  onr  men  and  women. 


New  Ceramics  Department 
at  M.  I.  T. 

The  aniiiainccmcnt  thai  a  dejiartment  of  cer- 
aini(s  will  he  cslaltlished  at  the  Massachnselts  In- 
stil nte  of  Technology.  Canihridge,  was  made  at  the 
annual  meeting  td'  the  American  Ceramic  Society 
held  February  4  to  7  ;it  Atlantic  City,  New  Jersey. 

This  will  make  the  eighth  school  to  oft'er  courses 
in  ceramics  and  ceramic  engineering.  The  oldest  is 
at  Ohio  Stati'  rniveisity  hnt  theii'  arc  now  ilepart- 
menls  at  the  T'niversity  of  AVashington.  Iowa  State 
(■(dlege,  Kntgers  College,  New  Jersey,  Alfred  Uni 
versify.  New  York,  and  (ieorgia  School  of  Tech- 
nology, as  well  as  here  at  Illinois.  The  Ohio  anil 
Illinois  schools  aic  the  largest  while  the  latter  proh 
ahly  has  the  most  complete  e(iiiii>nieiit  of  any  in  the 
11  Ml  11  try. 

The  plans  fi.r  the  new  ile]iartmen1  ;iri'  due  to  the 
work  of  S.  A^'.  Stialton,  ni.e.,  ","^1,  the  new  head  of 
Ihe  M;lssatiins('(Is  school. 


Established  1867 


The  Vilter  Manufacturing  Co. 

1020   Clinton  St..   Milwaukee,  Wis. 

Ice  Making  and  Refrigerating  Machinery 
Corliss  and  Poppet  Valve  Engines 

Branch  offices  in  all  principal  cities 
If  interested  write  for  bulletins 
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GOOD  LIGHTING  OF  INDUSTRIAL  PLANTS  SECURES 
SAFETY  AND  EFFICIENCY. 

The  Code  of  Lighting  for  factories,  niiils  and  other 
work  places  of  the  State  of  Now  Jersey  makes  excellent 
r<;comniendations  of  dayligiit  for  the  proper  lighting  of 
industrial  buildings. 

Adequate  daylight  facilities  through  large  window 
areas,  together  with  light,  cheerful  surroundings,  are 
highly  desirable  and  necessary  features  in  every  work 
place,  a:id  they  should  be  supplied  through  the  necessary 
channels.,  not  only  from  the  humane  standpoint,  but  also 
from  the  vie^^■point  of  maximum  plant  efficiency. 

Importance  of  Daylight. 

The  unusual  attention  to  gas  and  electi-ic  lighting  in 
factories,  mills  and  other  woik  places  during  the  past  few 
years;  the  perfection  of  various  lan^.ps  and  auxiliaries,  by 
neans  of  which  an  improved  quality  ar.d  quantity  of  light- 
ing effects  are  obtained;  and  the  care  which  has  been 
("evoted  to  increasing  the  efficiency  in  various  industrial 
rpparatus — all  go  to  emphasize  the  many  advantages  and 
economies  that  result  fi'om  vital  and  adequate  window 
space,  Es  a  means  for  daylight  in  the  proper  quantities, 
fnd  in  the  right  direction  during  those  portions  of  the  day 
when  it  is  available. 

Three  Considerations. 

Three  important  considerations  of  any  lighting  method 
ore  sufficiency,  continuity  and  diffusion,  with  respect  to  the 
caylight  illumination  of  interiors.  Sufficiency  demands 
adequate  window  area;  continuity  requires  (a)  large 
enough  window  area  for  use  on  reasonably  dark  days,  (b) 
neans  for  reducing  the  illumination  when  excessive,  due 
to  direct  sunshine,  and  supplementing  lighting  equipment 
tor  use  on  particularly  dark  days,  and  especially  towards 
the  close  of  winter  days,  (c)  diffusion  demands  interior 
c'ecorations  that  are  as  light  in  color  as  practicable  for 
ceilings  and  upper  portions  of  walls,  and  of  a  dull  or  matt 
f  nish,  in  order  that  the  light  which  enters  the  windows  or 
that  which  is  produced  by  lamps  may  not  be  absorbed  and 
lost  on  the  first  object  that  it  strikes;  but  that  it  may  be 
returned  by  reflection  and  thus  be  used  over  and  over 
again. 

Diffusion  also  requires  that  the  various  sources  of 
light,  whether  windows,  skylights  or  lamps,  be  well  dis- 
tributed about  the  space  to  be  lighted.  Light  colored  sur- 
roundings as  here  suggested  result  in  marked  economy, 
but  their  main  object  is  perhaps  not  so  much  economy 
as  to  obtain  results  that  will  be  satisfactory  to  the  human 
eye. 

Requirements  for  natural  lighting: 

1.  The  light  should  be  adequate  for  each  employe. 

2.  The  windows  should  be  so  spaced  and  located  that 
daylight  is  fairly  uniform  over  the  working  area. 

3.  The  intensities  of  daylight  should  be  such  that 
artificial  light  will  be  required  only  during  those 
portions  of  the  day  when  it  would  naturally  be 
considered  necessary. 

4.  The  windows  should  provide  a  quality  of  daylight 
which  will  avoid  a  glare,  due  to  the  sun's  rays, 
and  light  from  the  sky  shining  directly  into  the 
eye,  or  where  this  does  not  prove  to  be  the  case 
at  all  parts  of  the  day,  window  shades  or  other 
means  should  be  available  to  make  this  end  pos- 
sible. 

As  \^"ill  be  noticed  in  the  above  recommendations,  large 
■windows  and  proper  diffusion  of  daylight  are  urged,  in 
order  to  meet  the  demands  of  daylight  lighting. 

Shades  may  be  eliminated  and  most  efficient  lighting 
obtained  by  the  use  of  Factrolite  Glass. 

If  interested  in  the  distribution  of  light  through 
Factrolite,  we  will  send  you  a  copy  of  Laboratory  Report — 
"Factrolited." 

JIISSISSIPPI     WIRE    GL.\SS     CO., 

220  Fifth  Avenue, 

St.  Louis.  New  York.  Chicago 


Qood  Friends 
from  now  on 

THERE'S  good  news  at  the  plant.  The  pro- 
duction engineer  and  the  chief  inspector 
have  buried  the  hatchet — their  feud  is  ended 
— and  all  because  of  Ground-Form  Cutters. 

For  months  Jones,  the  engineer,  thought 
that  big  Mac,  the  chief  inspector,  was  rejecting 
gears  in  order  to  give  production  a  black  eye. 

"They're  good  gears,  Mac,"  protested 
Jones.    "What's  the  matter  with  them?" 

"Sure  they're  good,  if  you  take  them  one 
by  one,"  replied  Mac,  "but  in  big  lots  they're 
not  uniform  enough  to  pass  inspection." 

And  so  the  war  began;  Mac  grew  more 
careful,  and  Jones  felt  sure  that  Mac  had  a 
personal  grudge  against  him. 

Then  Jones  discovered  Brown  &  Sharpe 
Ground-Form  Gear  Cutters.  He  heard  that 
they  would  increase  production  and  at  the 
same  time  improve  the  quality  of  his  gears. 
He  tried  a  few.  Now,  all  his  gear  cutting 
machines  are  equipped  with  Ground -Form 
Gear  Cutters. 

Mac    and  Jones    are    good   friends   now. 
Gears  come  through  faster  than  ever  and 
rejections  are  few  and  far 
between. 

Here  is  the  booklet  that 
proved  so  valuable  to  Jones. 
You  can  avoid  his  difficulties 
by  getting  acquainted  with 
Ground -Form  Cutters  be- 
fore the  full  responsibility 
of  production  falls  on  your 
shoulders.  Vi/rite  today  for 
your  copy  of  this  instruc- 
tive booklet. 

Brown  &  Sharpe  Mfg.  Co. 

Providence,  p. 1.,  U.S.A. 


M«nii/<itt'*r4.*rs  *>/ 
Milling  —  Grinding  —  Gear  Cutting 
Cutters  and  Hobs 


-    Screw  Machines 
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Mnnh,  I02.'f 


STUDENT    SUPPLY    STORE 

You  Eugiucers,  Imliistrial  Administrotors  and  Chemists,  hiasmiich  as  a 
SLIDE  RULE  is  absolutely  necessary  and  in  some  cases  required  in  your 
Junior  and  Senior  work,  let  us  sugfiest  that  you  buy  your  SLIDE  RL^LE  now 
— that  >ou  may  be  thoroughly  familiar  with  it  when  \our  work  calls  for 
its  use. 

Jlr.  Keatiiij;  will  be  i;l:ul  ti)  advise  vou  as  In  style  and  kind  ln-si   adapted   tn  Vdur  jiartii- 
nlar  needs; — drop  in  dnvin<;  that  otl'  lioni-. 

Just  to  give  yon  an  idea  of  how  comprehensive  ok?-  stock  is: 

.Make  Sizes  in   Inelies  Styles 

I'      .1-  111-  -    c    111    1  (•    •)<>  I'olvpliase 

Keutlel  \-   l^ssel-  •>.  N.   10.    Hi.  _'!),  -J 

r(dy   Dnple.K 


Dietzen 


8.  10 


Dietzen 


Also  magnifying  glasses,  sewed  leather  cases,  Manheim  rules,  and  special  rules 


STUDENTCUPPLYCT0RE 


606  E.  Green  Street 


•Chuck"  Bailey 


Shelby  Himes 


WICKES 


Ky' 


Wickes  Vertical  Water  Tube  Boiler 

.\ir  intiltration  losses  in  a  boiler  setting  is  one  of  the  big  and  preventable  losses 
in  boiler  room   operation. 

The   steel   cased   setting   enclosing   the   WICKES   boiler  prevents   air   infiltration 
losses,  and  the  highest  possible  thermal  efficiency  results. 

Ask  for  Bulletin:   "Magnitude  and  Prevention  of  Air  Infiltration  Losses."  Sent  Free 

The  Wickes  Boiler  Company 

SAGINAW,    MICH. 


TRADC    MARK 


New    York,   501    Fifth   Ave. 
Chicago,   76   West  Monroe  St. 


SALES  OFFICES: 

Detroit,    1116  Penobscot   BIdg. 
Pittsburg.    121S    Empire   BIdg. 
Seattle.    ~?6    Henry    BIdg. 


ODD 


W%7iV 


ENGINEERS  and 
CONTRACTORS 


TAPES 


Give  Long  and  Satisfactory  Service  Even  Under  Severe  Conditions  of  Use 


Pa-.;r/-tt;  Ac«  1!,  1WJ 


FROM  SURVEYS  TO  FINISHED  CONSTRUC- 
TION AND  INSPECTION  WE  HAVE  PAT- 
TERNS BEST  SUITED  TO   EVERY  PURPOSE 

Stocked     by     Hardware     and 
Engineering  Supply   Houses. 

Send  for  CataJoffue. 


TM£ /uFKJN Pule  Co^ 


SAGINAW.    MICH. 

New  Vork.  London,  Eng.. 

Windsor,   Can. 


Monh.  I!i2'i 


Till':    Ti:cilN(»<!i;.\|>|I 


ir,s 


(•'IT   OF   Tin:    K\<ilXKKl{IN<; 
V  K  ATL  H  N I T  V  1  N>  I  ( '.  X I A 

Tlivotitili  till-  ti)i)|n-riitiiiii  iif 
I  111'  vaiions  lii.ii<>r:iry  iiiiil  jirn 
I't'ssidiial  iMisriiK'i'riiif;  fiait  iiiiiiis. 
it  is  iH»ss.il)le  for  tlic  'IVcliiio^rapli 
ID  jtivc  to  its  rcaiU'is.  in  this 
issiif.  a  cut  sliowiiii;  the  actual 
size  of  tlic  kcvs  aii<i  pins  of  the 
vafioiis  t-iigiiiecfiiij;  ffatcfiiilit's. 
Thefe  aft?  thiitccn  homuaiv  and 
pfofessional  fi-atciiiitii's  tliat  arc 
active  at  tiic  rni\cisitv  of  llli 
uois.  Seven  of  these  are  depai-t- 
nicntal  honor  or<;anixations.  many 
of  whicii  were  foiUKlcd  liere. 

Tile  Technograph  is  i>leascd.  al 
licinj:  al)Ie  to  present  this  cut.  and 
appreciates    tlie    co-o])eratioii     of 
llie  fraternities  wiio  aiilcd  in  uel 
tin<r  it  out. 


LEACH  VS.  SAMl'SttX 
The  iiistnict<fr  in  T.  ^^c  A.  .\I 
L'."i  was  distussiii}.;  coliinms — witli 
sjiecial  reference  to  Enler's  forni- 
nla — when  J.  t\  Leach.  ''2'>. 
roused  himself  from  dee|)  tln(n<:hl 
to  deliver  himself  of  the  revolu 
tioiiary  o])iuion  that  the  famous 
Sampson  may  have  heeii  ver>' 
nniili  ovenated.  For  was  it  not 
p(-ssilile — Mr.  Leach  prcccedcd  in 
c.\|ioimd — that  the  temple  (nl 
umiis.  lieiiij:  e.\cLediiij.dy  tall  and 
haviufj  been  loaded  hy  those  lie- 
iiiilhteil  pre-Eulerian  enj;ineers  to 
the  ci  itical  loail.  may  have  rc- 
iljiired  hut  a  gentle  caress  from 
the  tdiiid  Sam[)son  to  introduce 
the  slight  additional  deflection 
iliat  set  the  whole  works  topplini;. 
Thus  do  our  stmlies  of  the 
sciences  make  for  afimisticisin. 
-Mr.  Hryan  ]ilease  uote. 


Freshman  advisor.  "Always 
love  your  teachers." 

Hook:  "I  tried  that  once  imi 
she  got  mad." 

Visitor:  "Say  sonny,  how  can  i 
get  to  Lincoln  Hall  from  here?" 

Frosli :  "Do  yoii  have  a   car?" 

Visitor:  "Xo.  I  don't." 

Frosh :  "Well.  I  guess  you'll 
have  to  walk." 


G.R.GRUBB  &  CO. 

,        ENGRAVEftS      .^ 
CHAMPAIGN, 
ILLINOIS. 


il 

V  vf 

What 

Industry  Owes 

to  Explosives  Power 

"T^HE  ENGINEERS  who  built  the  pyramids  of  Egypt 
■*-  and  dug  the  canals  of  Babylon  did  not  have  to  con- 
sider costs. 

The  modern  engmeer  strives  for  more  and  better 
work  at  lower  expense — and  he  must  consider  economy 
as  well  as  accomplishment. 

The  economical  production  and  distribution  of  wealth 
are  made  possible  today  through  the  use  of  explosives. 
And  the  enormous  consumption  of  explosives  through- 
out the  world  is  an  index  of  the  influence  they  exert  in 
our  economic  life. 

The  du  Pont  Company  produces  120  million  pounds  of 
dynamite  and  from  85  to  100  million  pounds  of  blasting  powder 
a  year.  Twenty-tour  du  Pont  mills  arc  scattered  over  the  country 
at  strategic  points  for  better  service  to  our  industry.  Five  research 
laboratones  are  maintained  for  constant  improvement  of  the 
product.  An  expert  technical  field  staff  offers  counsel  in  employ- 
ing the  most  scientific  blasting  practice. 

And  while  du  Pont  is  the  largest  single  manufacturer  of 
explosives  and  is  the  leader  in  the  industry,  this  company  m.ikes 
only  about  one  third  of  the  total  quantity  consiuned  in  the  United 
States. 

The  history  of  the  du  Pont  Company  is  the  history  of  explo- 
sives evolution.  Du  Pont  has  been  privileged  to  lead  the  way 
in  the  development  of  explosives  power. 

E.I.DU  PONT  DE  NEMOURS  &  CO.,  Inc. 

Explosives  Department,  Wilmington,  Delaware 
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RHOADS  IrATtllR  BLITING 


Tannate's  Tractive  Grip 
Increases  Output 


FOR  difficult  drives  it  is  hard 
to  beat  Watershed  Tan- 
nate.  It  is  more  than  a 
water-proof  belt.  It  is  very 
resistant  to  machine  oils  and 
will  stand  up  in  temperatures 
of  150  degrees  or  even  more. 

It  has  20  per  cent  more  over- 
load capacity  than  even  our 
best  Oak  belt;  and  is  so  long 
lived  and  free  from  stretch  that 
it  proves  economical  on  many 
drives  where  it  is  simply  a 
question  of  hard  work. 


Long  life,  less   stretch,  less 
shp  and  greater  output  count 
profitable  to 


Long      lliir,       less       on  CIV.  11,       It^OD 

greater  output  count 
big  in  making  it  '^'"^fitcKi^  +r^ 

you. 


J.  E.  RHOADS  &  SONS 

I'lIILAI^ELPIlI.A— ^^     N.     Sixth     St.;     NEW    YORK— i.i 

Bcckman    St..    CHICAGO— .322    W.    R.indolph   St.; 

.\TLANTA— 68  S.  Forsyth  St. 

Factory   and  Tannery:     WILMINGTON,     DEL. 


"W-^l^- 


Applied  Science  and  the  Engineer 

(Continued  from  Page  123) 
to  iut'oriii  tlio  public  properly  on  many  ccoiioinic 
and  technical  phases  of  our  industries.  But  before 
the  engineer  can  gain  the  proper  respect  of  the  pub- 
lic he  must  acijuire  a  broader  conce]ition  of  the 
uses  of  the  tools  of  his  art. 

This  increasing'  spirit  of  discontent  among-  engi- 
neers of  tlie  considerations  which  now  dominate  tlie 
business  world  and  places  serious  handicaps  on  tlie 
engineer  in  reaching  tlie  position  in  the  business 
woi'ld  to  which  his  ability  and  importance  rightly 
entitle  him,  is  rajjidly  changing  the  status  of  engi- 
U(!ers  everywhere.  I  recently  made  a  study  of  the 
careers  of  a  large  number  of  engineering  graduates. 
l']ach  year  out  of  the  university  showed  a  change  in 
an  increasing  ])ercentage  from  engineeiing  work  to 
other  work.  X(rt  one  change  was  found  ilue  to 
failure,  but  was  mostly  entirely  due  to  logical 
changes  in  occupation  and  promotion  to  ixisitions 
of  leadershi]!  and  responsibility.  In  practically  all 
cases  where  the  higher  pttsitious  had  been  obtained. 
;i  study  of  economics,  linance  and  business  organiza- 
tiini  had  been  obtained  by  other  university  work  or 
home  study. 

The  history  of  the  engineering  ]irol'ession  sliows 
a  great  growth  of  engineers  but  a  proportioiuilly 
greater  growth  of  other  professional  classifications 
having  to  do  with  the  application  of  technical  facts 
or  processes.  .Modern  civilization  depends  u|)on 
teciiuical  proces.ses,  and  economic  salvation  lies  in 
greater  production  per  man  by  the  aid  of  machinery. 
Progress  and  larger  develoiiment  in  the  ])urely 
technical  features  of  industry  are  possible  and  high- 
ly desirable,  but  the  conception  of  new  ideas,  jiro- 
cesses  and  radical  departures  from  established  prac- 
tices are  relatively  less  important  tlnin  the  coni- 
ni(  rcial  development,  proper  numagement  and  the 
securing  of  the  necessary  capital  in  ever  increasing 
amounts  fioui  a  larger  ninnber  of  persons.  The 
mastery  of  the  teclinlcal  featni-es,  while  they  may 
come  first,  are  nxn-e  easily  reduced  and  controlled 
with  a  rorresiionding  decreased  technical  ability 
necessary.  The  commercial  developments,  manage- 
ments and  linaucing  features  of  a  liusiness  are 
assuming  greater  imiiortance  each  year,  and  if  the 
vast  amount  of  technical  information  now  avail;d>le 
be  ap]ilied  to  the  liest  economic  advantage,  the  en- 
gineer must  show  the  way. 

I  do  not  believe  the  engineer  is  designeil  to  be 
a  scientist  or  even  a  near  scientist,  but  essentially 
a  business  manager  versed  in  all  the  technical  fea- 
tures of  business.  The  progress  of  the  engineering 
profession  must  come  from  within  and  from  the 
roots  uj)  and  not  from  the  branches  down  as  a  great 
many  si)eakers  recently  have  seemed  to  think. 
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am  a  concrete  road -a  thorough- 
fare  of  human  endeavor. 

In  the  years  to  come  no  man 
can  say  "Where  I  begin  and^vhere 
I  end  - 1  shall  go  everywhere  and 
come  back  again. 

I  bring  the  bounty  of  the  soil 
to  the  ccinyons  of  the  city,  and  take 
back  to  the  countryside  the  rewai^ 
of  effort  —  a  livelier  joy  in  life,  a 
more  progressive  standard  of  liv- 
ing—and I  bring  the  dweller  of 
the  city  back  to  the  forgotten 
flowers  of  the  field .  to  sweeping 
green  fields  and  arching  blue  sIqc 

By  my  side  spring  up  prosper- 
ous churches  and  schools,  and 
better  homes. 
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KENWOOD  BRIDGE  CO. 

Fabricators  of  Structural  Steel — Engineers  and 
Contractors  for  Complete   Industrial   Plants 


PRODUCTS    AND    SERVICES 

Designers,    Engineers    and    Bnilders    of    complete    Indus- 
trial   Plants. 
■    Structural   steel    for   buildings,    roofs,    bridges,    tanks,    and 
coal    and    ore    handling    structures. 

FACILITIES 
The  shops  of  the  KEMWOOD  BRIDGE  COMPANY  are 
completely  equipped  with  modern  facilities  for  fabricat- 
ing all  classes  of  structural  steel  work  promptly,  under 
supervision  of  skilled  engineers  and  competent  mechanics. 
A  large  tonnage  of  structural  steel  is  carried  in  stock  in 
our    yard   to   be   used    for   prompt    shipment. 

ESTIMATES 

Estimates    furnished    for    structural    steel    jr    complete    in- 
dustrial   plants. 

Telephone — Randolph   1488 
1416  First  National  Bank  BUlg.,  Chicago,  Illinois. 


The  Value  of  Cultural  Studies 
to  the  Engineer 

(Continued  from  Page  137) 
eiijuyiLieiit  of  lilV.  The  color  and  vijior  of  luiiipiiicss 
l)elonf;s  only  to  the  ))i"oa<lly  eilucated  eiij^iiu'ei-.  The 
taie-rut  technical  specialist  is  a  soulless  i)]o(Mer, — 
an  aiit(  inaton  witli  a  sin};le  ilnTy  in  a  lifeless 
iiiacliinc. 

The  Kihle  liohls  im  ^leatei-  truths  tiiaii  in  Matt. 
X\'l  :  "Foi  wiiat  is  a  man  protiitetl.  if  he  sliall  gain 
the  whole  worhl  and  lose  his  own  soul?'" 


Fieshiiian       adxistir:         "Always       love       y 
teacheis." 

Kook  :    "l   tiicil  that  out  c  hiit  slie  yot  mad." 


\isitoi-:  "Say  sonny,  how  can  I  get  to   Lincoln 
Hall  Ironi  here?" 

h'l-osli  :  "I>o  you  ha\e  a  car?" 

\'isitor:  "Xo.  1  don't." 

Frosli  :  "Well.  1   uness  ^'on'll  \i:>\^•  to  wallc." 


DAKKTOWX  STUFF 

Miss  U:  "If  I  give  yo"  another  dance,  Mistali 
•lohnsing,  it's  houu'  'ter  attract  attention." 

Mr.  .J.:  "\\'ell.  what  yo'  s'pcse  I  hired  dis  dress 
suit  an'  eve-glass  foah?" 


Sixty-one  Years  in  Business 

•*. 

Now  insuring  One  Billion  Seven 

Hundred  Million  Dollars  in 

policies  on  3,250,000  lives 


(RANGE  COMPANY" 

OF  Boston.  Massachusetts 


P/— — ivw 

Wi 

^1^ hatever  your  "Choice  of  a  Career,"  college  training  has  increased 
your  economic  'value,  and  tvhaterer  business  or  profession  you  enter, 
adequate  life  insurance  is  a  proper  self-appraisal  of  your  powers  in  that 
direction. 

The  traditions,  practices,  and  financial  strength  of  the  JOHN  HANCOCK 
Mutual  Life  Insurance  Company  are  such  that  a  college  man  can  take 
especial  pride  in  having  a  John  Hancock  policy  on  his  life.  It  is  also 
a  distinct  asset  from  the  start.  It  will  pay  you  to  buy  it;  end  later  on, 
should  you  think  of  joining  the  field  corps  of  this  company,  it  will  also 
pay  you  to  sell  John  Hancock  policies.  Our  representatives  will  tell  you 
just  how,  and  assist  you  in  selecting  both  your  career  and  your  msurance. 

oAddress  oAgency  'Department 
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ECCEMTRIC 
REDUCER 


LONG' 


SHORT  LENGTH   PIPE 


Let  Us  Send  You  a  Complimentary  Copy 
of  Our  Data  Book  on  Flanged  Fittings 


lu  tills  data  liouU  you  vill  find  diawings  and  illustrations  of  stock 
designs,  lists  of  sizes  with  dimension  tables  of  standard  and  extra  heavy 
flanged  fittings  and  flanges.  Onr  book  is  in  reality  a  condensed  catalog 
containing  all  the  information  usually  required  of  us  by  users  of  flanged 
fittings. 

From  the  large  half-tone  illustrations  of  unusual  sizes  and  special 
designs  you  can  get  a  splendid  idea  of  our  facilities  for  meeting  the 
most  extensive  specifications. 

Engineering  students  interested  in  power  piping  wUl  find  in  tliis  book 
the  kind  of  informaton  that  is  valuable  for  reference  when  specifying 
or  buying  flanged  fittings  and  flanges.  It  is  the  right  size  for  economy 
of  space  in  desk  or  data  files:  size  S  1-2  x  11 — 48  images. 


STOCKHAM 

FLANGED 
FITTINGS 


STOCKHfcM  PBt  frFrmnGS  G:' 


STOCKHAM 


DRAINAGE 
FLANGED 
SCREWED 


FITTINGS 


Meet  all  essential  requirements  for  accuracy,  strength  and  finish; 
made  in  stock  designs  or  "specials"  for  steam,  water, gas  or  air  piping 


STOCKHAM  PIPE  &  FITTINGS  CO. 


W.  H.  STOCKHAM.  '85,  President 
G.  Petescii,  ex-'19.  Asst.  to  V.  P 


H.  C.  STOCKHAM,  ex-'09,  Vice-President 
R.  E.  RisLET,  '20,  Asst.  Fdry.  Supt. 
D.  W.  STOCKHAM,  '21,  Secretary 

General  Office  and  Factory — Birmingham,  Ala. 

Distributing  Warehouses 

Bush  Terminal,  Brooklyn  36th  and  Iron  Sts.,  Chicago 

Union  Terminal  Warehouse  Bldg.,  Los  x\.ngeles,  California 
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Dr.  Nathan  Clifford  Ricker 

July  24,  1843  —  March  19,  1924 


L.  K.  Linwu;,  rv.e.e.,  "125 


When  one  wlui  lias  been  great  among  ns  is  called 
away,  we  jtause  to  pay  hinnble  tribute  to  him  whose 
life  has  been  au  inspiratiou  to  ns  throughout  his 
years.  The  T'niversity  of  Illinois  and  its  Depart- 
ment of  Arehitecture  have  suffered  a  very  real  loss 
in  the  death  of  Dr,  Nathan  Clifford  Ricker.  For  5(i 
years  Dr.  Ricker  has  given  the  greater  part  of  his 
life  to  the  building  up  of  the  Department  of  Archi- 
tecture to  its  present  high  status.  Faithful  and  un 
tiring  energy,  broadness  of  mind,  and  love  for  his 
fellow  men  have  been  the  ever  donunating  charac- 
teristics of  his  life.  As  a  teacher,  aud  more,  as  a 
friend  to  liis  students.  Dr.  Kicker  was  hived  and 
respected  by  all  who  knew  him. 

Mr.  Kicker  was  born  in  Acton,  Maine,  July  24, 
lS4o.  His  boyhood  was  spent  in  the  ruggecl  New 
England  hills.  When  thirteen  he  took  up  niillwork, 
an<l  followed  it  for  thirteen  years,  the  wliile  pav 
ing  the  way  for  a  University  education.  \\'licu  ciul" 
teen  he  did  the  lirst  work  in  his  chosen  profession. 


slightly  over  three  years.  During  the  last  tei'm  he 
served  as  temporary  head  of  the  department. 

After  graduating  Mr.  Kicker  went  abroad  and 
spent  six  months  studying'  in  Europe,  particularly 
at  the  Bau  Academy  in  Berlin.  He  then  returned 
as  full  time  instructor  at  the  University.  During 
this  period  he  translated  many  Fi-euch  and  German 
works  for  use  in  his  classes.  By  degrees  he  col- 
K'cri'il  the  volumes  which  now  make  up  the  library 
which  bears  his  name,  the  Kicker  Library  of 
Architecture.  For  IT  years  he  was  unaided  in  the 
department. 

Dr.  Kicker  has  been  Head  of  the  Deiiartnient  of 
Architecture,  l>eaM  of  the  College  of  l-^ngineering, 
and  a  member  of  the  State  Board  of  Examiners. 
During  his  Imsy  life  he  has  found  time  to  write  the 
te.xt  "Trussed  Koofs"  in  addition  to  his  translations. 
While  at  the  Uuivei-sity  he  has  designed  and  Imilt 
the  Law  Building,  the  (iyninasium  .\nnex  (old 
Armory),    the    Natural    History    Building   and    the 


After  teaching  school  for  two  years  Mr.  Kicker  left     Library.    He  introduced  the  Russian  system  of  Shop 

I'ractice     in     this     country     after     reuruiug    from 
Europe. 

The  true  energy  of  Dr.  Kicker's  nature  has  been 
well  revealed  by  liis  own  phrase,  "Better  wear  out 
than  rust  out."     During  the  period  in  which  he  so 


home,  feeling  more  strongly  the  need  of  a  better 
education.  He  worked  at  piano  casing  for  two 
years,  entered  the  University  of  Illinois  in  lS7(i. 
His  university  education  was  entirely  obtained 
through  his  own  efforts,  and  the  period  cf  prepara- 


tion retpiired  long  hours  of  evening  study  previous     capably  filled  the  positions  in  the  Department  of 


to  his  entrance.  He  worked  as  a  carpenter  while 
attending  school,  and  in  1870  built  a  spring  wagon 
for  the  Horticulture  Department  in  conjunction 
with  Mr.  Cantrell.  The  wagon  did  ten  years  of 
hard  service.  In  1872  Mr.  Kicker  spent  six  months 
in  Chicago  with  the  architectural  firm  of  J.  W. 
Roberts.  He  then  returned  to  the  L'niversity  and 
was    graduated,    completing    the    entire    course    in 


Architecture,  two  degrees  were  conferred  upon  him 
by  the  University.  In  1878  he  received  the  degree 
of  Master  of  Architecture,  and  in  1900,  Doctor  of 
Architecture.  He  was  active  in  tlie  department  until 
1917  aud  has  since  been  in  close  touch  with  it  as 
Professor  Emeritus.  He  continued  his  great  work 
up  to  within  a  few  weeks  of  his  death  which  oc- 
curred on  March  19,  1924. 
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The  first  warning  that  the  observar  is  given  of 
his  nearness  to  the  great  Washoe  Smelter  and  Re- 
duction A^'orks,  as  he  approaclies  by  anto  road  from 
the  copper  mining  city  of  Butte  westward  toward 
the  town  of  Anaconda,  Montana,  is  the  sig:ht  of  a 
chimney  rearing  itself  above  the  skyline  of  the  foot- 
hills and  blulfs  of  the  rocky  mountains.  On  round- 
ing the  next  hill  the  panoramic  of  the  entire  plant 
stretches  itself  out  in  view  rolling  down  the  entire 
length  of  a  foothill  as  shown  in  the  accompanying 
view. 

At  the  peak  is  this  chimney,  first  seen  as  dwarfed 
by  the  big  bare  mountains  enclosing  it,  but  now 
revealing  its  great  size  by  comparison  with  innum- 
erable average  sized  stacks  that  rise  above  the  shops. 
This  chimney,  like  the  plant  it  towers  over,  is  the 
largest  in  the  world,  its  brickwork  rising  six  hun- 
dred and  eighty-five  feet  above  the  hill  top  on  which 
it  stands,  tapering  from  seventy-five  feet  at  its  base 
to  sixty  feet  at  the  top.     i  Inside  diameters  given.) 

The  Anaconda  Eednction  Works  is  the  second 
of  three  stops  in  the  mining,  milling  and  smelting, 
and  the  refining  of  copper  ore.  The  vast  deposit 
of  copper  ore  at  Butte  is  mined  principally  from  the 
shafts  of  the  Anaconda  Copper  Mining  Company. 
It  is  transported  over  the  Butte,  Anaconda  and 
Pacific  railroad,  an  electrified  road  owned  by  the 
same  company,  to  the  nulls  and  smelters  at  Ana- 
conda where  the  ore  is  crushed,  concentrated  by 
milling,  and  smelted  and  refined  into  copper  plates. 
These  plates  are  then  freighled  to  Great  Falls,  Mon- 
tana, or  to  the  company's  New  Jersey  plants,  where 
they  are  refined  by  electrolytic  process  and  the  gold 
and  silver  content  recovered. 

The  first  copper  mined,  1882-1884,  was  shipped 
to  Swansea,  Wales,  because  of  the  lack  of  mills  and 
smelters  in  this  country.  From  1884-1892,  only  the 
copper  concentrate,  averaging  64  per  cent  cop})er 
was  shipped,  as  at  that  time  mills  had  been  erected 
at  Butte  to  concentrate  the  ore.  With  the  increase 
in  demand  for  copper,  especially  from  the  electrical 
world,  came  the  need  for  local  refining:  of  the  red 
metal.  In  1S94,  the  Washoe  Smelter  was  built  and 
from  a  production  of  five  hundred  tons  of  the  metal 
from  very  high  grade  ore  the  mills  have  enlarged 
until  the  present  reduction  works  has  a  daily  capac- 
ity of  seventeen  thousand  tons  of  ore,  treating  ore 
as  low  as  3  per  cent  copper  successfully.  The  nor- 
mal output  is  IG  per  cent  of  the  copper  jjroduced 
in  the  United  States  and  9  per  cent  of  the  world's 


protluction.  It  has  shipped  eight  billi(ms  of  ])ounds 
of  copper  in  the  past  forty  years. 

The  ore  is  received  at  the  "N^'orks  in  fifty-ton 
gondolas  and  is  unloaded  into  large  storage  bins 
situated  on  the  top  terrace  of  the  plant.  From  these 
bins  the  ore  is  run  through  massive  jaw  and  gyra- 
tory crushei's  where  the  ore  is  reduced  from  15  inch 
lumps  or  smaller  to  2  inch  size.  This  finer  size  is 
then  treated  by  Harz  (water)  jigs  which  mechanical- 
ly separate,  with  the  aid  of  rising  currents  of  water, 
the  heavier  richer  ore  from  the  lighter  low  grade 
ore. 

The  heavy  ore,  rich  in  copper,  is  sent  direct  to 
stock  bins  and  then  on  to  the  blast  furnaces  for 
smelting.  A  unique  and  economical  feature  of  smelt- 
ing this  high  grade  ore  is  the  ability  it  has  to  sup- 
port and  maintain  combustion  in  the  blast  furnace 
without  external  aid  once  the  ignition  temperature 
has  been  reached.  This  is  because  of  the  high  sul- 
jthur  content  in  this  chakocite  ore.  The  blast  fur- 
nace product  rejoins  the  concentrated  low  grade  ore 
at  the  reverhatoiy  furnaces. 

Tlie  blast  furnaces  eacli  have  a  capacity  of 
twenty-five  hundred  tons  of  cliarge  i)er  twenty-four 
Jiours.  The  treatment  here  increases  the  copper  con- 
tent from  8  1-2  per  cent  to  4()-."')().  Sixty  per  cent  of 
the  total  sulphur  is  burned  otf  and  a  part  of  the  re- 
maining charge  is  eliminated  with  the  limestone 
flux. 

The  lower  grade  ore  which  leaves  the  jigs  as 
middlings,  part  concentrate  and  part  rock,  is 
recrushed  by  rolls  and  sized  through  revolving  trom- 
mel screens,  the  undersize  passing  to  Evans  jigs  and 
the  oversize  returned  to  the  rolls.  Much  of  the  waste 
rock,  monzonite  in  most  part  and  practically  free 
of  copper  is  washed  over  the  ends  of  the  Harz  jigs 
and  I'ejected. 

The  concentrate  from  these  jigs  goes  direct  to 
the  roasting  furnaces,  the  middlings  to  the  rolls  and 
then  to  desliming  cones.  The  residue  from  the 
cones  is  sent  to  concentrating  tables  and  the  over- 
flow from  the  cones  direct  to  the  flotation  dejjart- 
ment.  The  wet  concentrates  are  dried  on  Oliver 
vacuum  filters  and  Lowden  driers  before  going  to 
the  roasting  furnaces. 

The  Wilfey  concentrating  tables  again  separate 
out  a  concentrate  which  is  sent  to  the  roasting  fur- 
naces. The  table  middlings  are  sent  to  Hardinge 
conical  ball  mills  for  sliming.  The  waste  product  or 
tails  joins  that  from  the  Evans  and  Harz  jigs  and 
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is  carried  to  dumps.  The  Hardiuge  ball  mills  giiud 
the  table  middlings  to  a  very  fine  size,  sliming  its 
feed  in  fact,  and  thus  delivers  the  ore  in  proper  con- 
dition for  flotation. 

The  flotation  machines  complete  tlie  media nical 
separation  of  the  mineral  from  the  rock  or  t;angue: 
and  this  is  the  only  step  which  uses  chemical  aid. 
The  slimes  are  received  at  these  cells,  agitated  by 
padiUes.  currents  of  air  lieing  forced  nj)  thrcngh 
the  li(|nid  luixtiue  of  water  and  a  small  amount  of 
light  oil.  The  heavier  metallic  particles  of  the  min- 
eral are  caught  up  by  the  rising  air  bubbles,  carried 


hearths,  15  feet  in  diameter,  and  each  furnace  hav- 
ing a  capacity  of  4.")  tons  per  21  hours.  The  con- 
centrates are  fed  autoiualically  to  the  top  hearth 
and  moved  from  the  circumference  to  the  center  by 
rabbler  arms.  Here  the  concentrate  drops  through 
to  the  next  hearth  across  which  it  is  sinularly 
moved  to  the  circumference.  This  stirring  action 
constantly  exposes  fresh  surfaces  of  the  charge  to 
the  hot  gases  rising  from  the  lower  hearths.  From 
the  second  hearth  down  liie  heat  is  great  enough  to 
roast  the  ore. 

The   renuiining   concentrates   are   handled    by   a 


Vii:\v  OF  Washoe  Smelter  and  Works,  Anaconda,   Montana 


to  the  top  of  the  cell  and  overflowed,  the  sands  re- 
maining at  the  b<pttom  because  of  their  lack  of  alViii 
ity  for  these  same  bubbles  ami  are  drawn  oil'  ;it  the 
bottom  of  the  cells. 

Ninety  five  per  cent  of  the  copper  is  saved  by 
these  relatively  cheap  processe.s,  while  nearly  two- 
thirds  of  the  ore.  as  gangiie,  is  discarded.  Previous 
to  the  introduction  of  flotation  the  recovery  was 
very  low  as  earlier  practice  did  not  permit  of  fine 
grinding  and  the  release  of  much  of  the  copper-bear- 
ing mineral  which  had  previously  been  lost  as 
waste. 

The  old  waste  dumps  had  become  veritable  motin- 
tains.  They  are  now  being  retreated  by  roasting 
the  suljihides  to  oxides  and  dissolving  the  copper- 
bearing  sands  in  stiliihuric  acid  and  then  precii)i- 
tating  the  copper  by  leaching  in  large  tanks  with 
iron. 

There  are  fi-t  roasting  furnaces  to  handle  the 
jig    and    table    concentrates,    each    containing    (i 


battery  of  28  furnaces,  of  7  hearths  each,  I'o  feet 
in  diameter,  and  having  .a  cajiacity  of  ll'5  tons  per 
L't  hours  per  fninace.  The  sulphur  content  is  de- 
creased fr<un  :'>()  to  'J  iier  cent  by  this  roasting. 

The  reverbatory  furnaces,  which  comprise  the 
third  step  in  the  reduction  process,  receive  most  of 
their  charge  as  calcine  from  the  roasting  furnaces, 
the  rest  being  flue  dust.  The  purpose  of  these  re- 
verbatoiies  is  to  remove  as  much  sulphur  as  possi- 
ble, iron  and  other  impurities  from  the  concentrate 
by  slagging  imiuirities  with  lime  and  silica  and  also 
driving  them  olf  as  grases.  The  refined  copper  is 
drawn  v.ff  as  a  matte  and  is  then  ready  for  the  final 
step  of  reduction  in  the  converters. 

Much  heat  is  conserved  by  transferring  the  roast- 
ing furnace  product  in  red-hot  condition  to  the 
reverbatories  by  gravity  fee<l  frmn  hoppers  through 
iron  piping.  The  heat  in  these  latter  furnaces  is 
easily  controlled  as  they  are  fired  by  blowing  pul- 
verized coal  in  at  one  end.  the  combustion  being 
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similar  to  tliat  of  a  fj;as.  Tliis  also  meaus  a  large 
saviug  in  fuel.  To  show  the  remarkable  efficiency 
which  has  been  attained  it  might  be  stated  that  the 
smelting  capacity  of  one  of  these  furnaces  has  been 
increased  from  20  tons  of  charge  per  2J:  hours,  using 
10-12  tons  of  coal  in  1884,  to  530  tons  of  charge  per 
24  hours,  using  80  tons  of  coal  in  1920,  amonnting 
to  26  times  the  capacity  on  16  times  the  hearth 
area  with  only  8  times  the  tonnage  of  coal. 

Of  all  the  operations  in  the  Reduction  AVorks,  as 
is  also  true  of  the  Bessemer  process  in  steel  mak- 
ing, the  converter  process  is  the  most  spectacular. 
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ditional  calcine,  dried  concentrate,  and  fluxes.  The 
slag  from  this  furnace  is  discarded  and  the  refined 
copper  returned  to  the  converters. 

The  metallic  co])per  delivered  by  the  converter 
still  contains  small  amounts  of  sulphur  and  iron  as 
well  as  a  little  slag.  Refining  furnaces  have  been 
added  in  which,  by  more  careful  treatment  can  be 
possible  in  the  converter,  the  impurities  can  be 
burned  out  or  slagged  and  thus  eliminated. 

The  refineil  copper  is  tapped  and  run  into  water- 
cooled  molds  which  deliver  the  copper  in  the  form  of 
plates,  electrodes,  and  are  loaded  directly  into 
freight  cars  for  shipment  to  the  company's  electro- 
lytic plants  wliere  the  silver  and  gold  are  removed 
and  the  copper  is  rendered  commercially  pure.  The 
slag  from  the  refining:  furnaces  is  .sent  back  to  the 
converters. 

All  furnace  departments  are  subject  to  some  loss 
iu  the  form  of  dust  carried  away  by  the  draft.  This 
dust  carries  considerable  metal  value,  therefore, 
brick  chambers  and  Hues  have  been  constructed  to 
precipitate  and  collect  this  dust.  There  is  over  a 
mile  of  network  of  these  flues  which  vary  from  20 
feet  wide  by  15  feet  deep  to  120  feet  wide  by  40 
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The  flames,  sparks,  smoke,  and  play  of  colors  is 
unrivaled  by  any  of  the  many  metallurgical  dis- 
plays. This  is  the  last  important  stage  in  the  series 
of  eliminations  that  finally  leaves  metallic  copper. 
The  matte,  in  molten  form,  is  brought  from  the  re- 
verbatories  and  blast  furnaces  in  ladles  and  i)()ured 
into  the  converters,  65  tons  to  a  charge.  Air,  at 
16  pound  iJressure  per  square  inch,  is  blown  through 
the  liquid  mass  and  burns  out  the  sulphur  and  iron. 
The  metallic  copper,  alloyed  with  silver  and  gold, 
settles  to  the  bottom  and  is  then  poured  into  lad- 
les to  be  transferi'ed  to  the  refining  furnaces.  The 
converter  process  requires  five  hours  for  slagging 
and  finishing.  Unlike  the  slag  from  other  furnaces, 
the  converter  slag  is  too  rich  to  be  thrown  away. 
Most  of  it.  while  still  liquid,  is  taken  to  a  special 
reverbatory  furnace  where  it  is  combined  with  ad- 


feet  deep.  The  dust  settles  into  hopper  shaped  bot- 
toms and  is  drawn  off  into  cars  that  return  it  to 
the  reverbatory  furnaces.  All  flues  finally  dis- 
charge into  a  main  flue  which  terminates  at  the  base 
of  the  giant  chimney  previously  described.  To 
further  emphasize  the  size  of  this  chimney  it  might 
be  noted  that  it  discharges  three  to  four  million 
cubic  feet  of  gas  per  minute.  Some  of  the  gases  rise 
more  than  1000  feet  iu  their  passage  through  the  flue 
.system  before  leaving  the  top  of  the  stack,  with  a 
total  travel  of  more  than  seven-eights  of  a  mile. 

A  considerable  amount  of  arsenic  is  carried  with 
the  dust  (being  a  part  of  the  original  ore)  which 
formerly  was  discharged  into  the  atmosphere  and, 
on  settling,  destroyed  vegetation  over  an  appallingly 
large  area.  The  effects  are  still  to  be  seen.  These 
(Continued  on  Page  216) 
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Within  recent  years  perhaps  no  single  branch 
of  automatic  engiiieerintj  has  received  more  at  ten 
tion  than  tlie  vaporization  of  tlie  fuel  used.  Radical 
engine  cycles,  counter-balanced  crank  shafts,  valves 
and  all  sorts  of  mechanical  improvements  have  at- 
tracted the  attention  of  automotive  engineers,  par- 
tidiiarly  in  the  case  of  the  high  speed  automobile 
engines,  lint  the  one  problem  of  thoroujihly  vajioriz- 
ing  the  gasoline  is  common  to  all  hi-anclies  of  the 
industry.  As  engine  fuel  has  gradually  become  less 
volatile,  truck,  tractor  and  automoldle  engineers 
have  spent  more  time  on  this  problem  of  delivering 
to  the  cylinder  a  perfectly  "dry"  gas. 

Jlost  of  the  gasoline  used  today  contains  a  large 
per-cent  of  kerosene  whicli  will  not  vaporize  i-eadi- 
ly  in  the  atmosphere  without  the  application  of 
heat.  Unless  some  means  of  va]iorizing  this  fuel  is 
incorporated  in  the  construction  of  tlii^  engine,  at 
tlic  jioiiit  of  firing  there  will  be  a  "wet"  fog  of  fuel 
in  the  engine  cylinder.  This  fdg  wets  the  sides 
of  the  cylinder  and  the  liquid  runs  down  jiast  the 
piston  rings,  causing  crank  case  ililution.  It  is  a 
common  occurrence,  especially  in  the  winter  time, 
to  drain  more  oil  from  the  crank  case  than  was  put 
into  it,  even  after  runuing  several  hundred  miles. 
This  "extra  oil"  comes  from  the  gas  tank.  It  is 
injurious  to  bearings  and  cylinder  walls,  aside  from 
being  an  absolutely  apparent  loss  in  efficiency. 

A  thin  black  smoke  is  often  seen  coming  from 
many  cars"  exhaust  pipes.  This  is  caused  by  buni- 
ing  in  the  exhaust  pipe  of  little  globules  of  fuel 
which  make  up  the  fog  and  which  do  not  strike  the 
cylinder  walls.  These  liquid  drops  of  fuel  burn 
only  on  the  surface  and  in  so  doing  burn  slowly,  so 
that  much  of  the  fuel  is  actually  expelled  through 
the  exhaust  pipe,  wliere  it  does  not  give  us  the 
••imnch"  on  the  piston  top,  a  further  loss  in  effici- 
ency. Such  are  the  two  most  imiiortant  disadvant- 
ages of  using  a  "wet"  gas. 

In  view  of  these  disadvantages  of  poor  vaporiza- 
tion a  complete  understanding  of  the  ideal  condi- 
tion of  the  fuel  shoud  ])e  had.  By  fuel  is  meant 
the  combustible  mixture  of  air  and  gasoline  as  it  is 
coni])ressed  in  the  cylinder.  First,  it  should  be  a 
perfectly  "dry"  gas,  for  reasons  already  stated. 
Second,  it  should  be  as  cold  a  mixture  as  possible. 
The  power  of  an  automobile  motor  varies  inversely 
as  the  absolute  temperature  of  the  gas  in  the 
cylinder  at  the  beginning  of  the  compression  stroke, 
everything  else  l)eing  constant.  This  fact  may  be 
shown  by  going  to  the  extremes.    The  greatest  num- 


ber of  heat  units  or  amount  of  powei-,  could  be  taken 
into  tlie  engine  cylinder  weie  the  mixture  in  a  liquid 
state.  Could  this  mixture  be  heated  to  several 
thousands  degrees  Faiirenhcit  without  kindling,  it 
would  be  so  ex])anded  that  only  a  very  few  units 
would  be  taken  in  with  each  stroke.  The  fact  may 
be  stated  mathematically  as  follows:  Let  P  and  ]i. 
and  F  and  f,  be  the  powers  and  temjieiatures  de- 
grees F,  absolute  respectively  of  two  automobile 
engines.    Then  P   :  p  ; ;  f  ;  F. 

Obviously  it  is  (piite  impractical  to  take  in  air 
much  below  zero  degrees  F.  in  this  climate,  and 
due  to  the  temperature  at  wiiich  gasoline  vaporizes 
the  temperature  must  be  even  higher.  The  proper 
temperatures  for  the  C(aubustii(le  mixture  have  been 
determined  experimentally  to  be  between  100  degrees 
F.  and  l.j  degrees  F.  Once  vaporized,  even  kero- 
sene will  not  readily  condense  at  this  temperature. 
The  ideal  condition  then,  for  tlie  mixture  at  the 
start  of  compression  is  to  be  dry,  and  at  a  tempera- 
ture between  KM)  and  l.">0  degrees.  This  is  the  fuel- 
izer  problem  now  in  the  process  of  solution  in  the 
automoti\e  industry.  The  problem  would  be  an  easy 
one  were  it  not  for  the  fact  that  these  two  condi- 
tions seem  incompatible,  with  present  day  fuel.  To 
prevent  using  a  wet  mixture,  or  to  vaporize  all 
the  gasoline  in  common  use,  retpiires  a  temperature 
of  nearly  .jOO  degrees  F.  But,  as  stated,  it  is  de- 
sirable that  the  temperatures  be  about  12.5  degrees 
F. 

The  ordinary  "hot  spot"  manifold  of  today  effects 
a  compromise  between  these  two  opposing  condi- 
tions. Most  of  the  low  boiling  points  are  vaporized 
as  thej'  impinge  np(ui  some  hot  surface  in  this  tyjie 
of  manifold,  and  the  hot  air  is  heated  to  a  tempera- 
ture of  perhaps  2{H)  to  :!()(»  (h'grees  F.  Intake  mani- 
folds used  to  be  made  witli  as  few  and  gradual 
turns  as  possible,  so  that  the  mixture  might  not 
be  retarded  by  pipe  friction  or  inertia.  Today  many 
of  them  are  cast  integral  with  the  exhaust  mani- 
fold and  contain  several  sharp  corners,  the  theory 
being  that  the  licpiid  fuel  will  hit  the  sides  of  the 
manifold  at  the  cornel's  and  be  vajwrized  by  the  heat 
of  the  exhaust.  Such  a  construction  attempts  to 
vajiorize  the  fuel  without  heating  the  air  to  a  high 
tempera  ture. 

It  should  not  be  oxcriooked  that  the  "poor  vapor" 
eonilition  exists  at  light  loads  more  so  than  at  medi- 
um and  full  loads.  This  is  because  caburization  is 
better  at  liigli  gas  velocities  and  because  the  greater 
heat  of  compression  at  full  loads  aids  in  the  vapori- 
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zation  of  the  fuel  during  the  compression  stroke. 
For  this  reason  devices  are  used  to  lieat  the  mix- 
ture at  liglit  loads  more  than  at  full  loads.  Buicic 
jackets  the  carburetor  witli  exliaust  gas  which  is 
passed  to  tlie  carlmretor  only  at  liglit  loads.  As 
tlie  tlirotUe  is  (i]ieued  a  liutterfly  valve  in  the  ex- 
haust jiijie  also  opens,  alh>wing  the  exhaust  gas  to 
go  straight  Ihrougli  tlic  exhaust  pipe  and  not  around 
the  carliuietor.  I'arkard  uses  wliat  miglit  be 
termed  a  "pilot  liglit,"  which  burns  and  discharges 
its   hot   prodticts   of  conibnstiiin   to   be   mixed    witli 
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the  combustible  mixture  at  liglil   loads  and  start- 
ing only. 

A  fuelizer  which  would  separate  the  fog  from 
the  mixture  of  gasoline  and  air,  leaving  the  mixture 
cold,  and  delivering  the  liquid  to  a  hot  vaporizing 
chamber,  from  which  it  could  return  vaporized  to 
the  cold  mixture  stream  would  be  ideal.  It  has 
been  the  author's  privilege  to  experiment  on  such  a 
device.  Briefly,  it  consists  of  a  fan  rotated  in  the 
intake  manifold  by  the  incoming  mixture  about  an 
axis  parallel  to  the  gas  flow  and  having'  blades  so 
shaped  that  liquid  drops  of  fuel  entering  with  the 
gas  are  extracted  from  it  and  thrown  by  centrifugal 
force  into  an  annular  chamber  kept  hot  by  the  ex- 


haust: in  this  chamber  the  liipiid  is  vaporized  and 
returns  to  the  intake  manifold.  A  general  idea  of 
its  construction  may  be  had  from  figure  1.  Tlie  gas 
stream  is  insulated  from  any  liot  surface  by  the 
Bakclile  shown.  l'>ach  blade  has  two  sections,  one 
paiallel  to  the  How  of  gas  and  one  at  an  angle  of 
(iO  degrees  to  the  flow.  On  the  edge  of  each  blade 
is  a  small  "evespout."  The  blades  are  surrounded 
by  a  brass  band  to  ])revent  their  flying  out  of  the 
hub  by  the  centrifugal  force,  and  also  to  cause  less 
friction  of  the  gases  as  they  pass  by  the  annular 
ring.  In  going  through  the  fan,  the  direction  of  air 
must  change  about  GO  degrees.  As  the  weight  per 
unit  volume  of  gasoline  is  tiOO  times  that  of  air  it  lias 
000  times  the  inertia  of  air,  Small  globules  of  gaso- 
line carried  along  in  the  air  stream  tend  to  go 
straight  ahead  when  passing  through  the  fan.  They 
impinge  u])on  the  bent  blades  and  are  blown  along 
the  surface  until  they  reach  the  small  eves])out  at 
the  edge.  Centrifugal  force  throws  the  liquid 
through  small  holes  in  the  brass  band  co-incidt-nt 
with  the  evespouts  into  the  annular  chamber,  where 
it  is  vaporized  by  the  heat  of  the  exhaust.  The 
vapor  returns  to  the  air  stream  through  the  clear 
ance  cracks  around  the  rim  of  the  fan. 

Several  "bugs"  or  imperfections  of  design  had 
to  be  overcome  before  the  fan  was  a  mechanical 
success.  The  first  fans  were  not  surrounded  by  a 
band  and  as  the  fan  i-otates  at  very  high  .speed  when 
the  car  travels  above  thirty  miles  an  hour,  consider- 
able trouble  was  experienced  with  the  blades  flying 
out  due  to  centrifugial  force.  Several  of  the  first 
fans  lost  every  blade.  One  blade  was  found  in  the 
intake  manifold;  where  the  others  went  is  a  mys- 
tery. They  probably  succeeded  in  being  blown  past 
the  intake  valve  and  were  either  burned  up  in  the 
engine  or  expelled  with  the  exhaust.  The  only  in- 
dication that  the  device  was  not  there  was  a  loss  in 
mileage.  However,  by  putting  a  band  around  the 
blades,  as  shown,  no  further  difficulties  were  experi- 
enced from  this  source.  By  using  a  long  bearing 
of  drill  rod  against  ordinary  steel  the  bearing  wore 
about  2-1000  inches  in  10,000  miles  of  car  operation. 

The  fan  is  easily  constructed.  The  blades  are 
formed  by  stamping  and  are  jiressed  into  saw  cuts 
in  a  brass  hub  which  is  pressed  over  the  steel  shaft. 
Around  the  outside  of  the  blades  is  then  pressed 
the  brass  band  and  the  whole  is  dipped  in  solder  to 
complete  the  job.  It  is  not  necessary  that  the  fan 
run  absolutely  true  so  long  as  it  is  fairly  well  bal- 
anced. The  moulded  Bakelite  insulation  is  used  as 
a  fan  bearing  sujjport.  The  casting  itself  may  be 
made  of  aluminum,  brass,  or  bronze. 

A  few  simple  tests  show  the  effectiveness  of  the 
fan  in  separating  liquid  fuel  from  the  air  stream. 
Compressed  air  containing  so  much  water  that  it 
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would  wpt  aiiytliing  townnl  wliicli  it  was  blown 
was  turned  tliron<;li  the  fan.  No  visible  nioistuic 
l)assed  the  blades,  while  a  disc  of  si)ray  was  thrown 
fioni  the  periphery  of  the  fan.  as  water  is 
thrown  from  a  rotating;  emery  wheel.  Hed  Crown 
f;asoline  was  nsed  when  another  demonstration  was 
made.  After  warminj;  n|i  an  enj>ine  eqnii>ped  with 
TJic  (l('\ic('  it   w,is  stdpiicil   ,111(1   Tlic  exhaust  coiinef- 
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Tidii  removed.  The  engine  was  then  rnn  at  light 
load  for  a  few  minutes.  A  draining  of  the  vaporiz- 
er yielded  a  quarter  of  a  jjint  of  "gasoline"  which 
would  not  burn  when  touched  with  a  lighted  match. 
Obviously  the  low  boiling  points  had  not  vaporized 
all  of  the  gasoline  before  striking  the  Idades,  and 
it  had  been  separated  from  the  air  stream  and  de 
posited  in  the  vaporizing  chamber. 

The  theory  of  this  device  seems  flawless,  and  in 
practice  it  does  much  to  increase  the  mileage  and 
])erforniance  of  a  car.  The  first  one  built  was 
placed  on  a  Hudson  8upersix.  The  car's  average 
mileage  increased  from  ten  to  fifteen  miles  a  gallon. 
Experiments  were  made  to  determine  whether  or 
not  a  leaner  tuixture  could  be  Imrned  with  the  same 
performance  as  with  the  richer  mixture.  Little 
.satisfactory  data  can  be  shown  on  such  a  siiliject 
because  performance  is  more  often,  as  it  was  in  this 
case,  measured  by  the  sensations  than  i)y  the  stop 
watch.  Suffice  it  to  say  that  acceleration  was  a 
little  more  rapid  than  without  the  device,  and  the 
maximum  speed  increased  from  (>:>  to  (iS  miles  per 
hour.  In  the  case  of  speed  tiie  effect  of  the  im- 
])roved  gas  at  the  point  of  ex]ilosiou  was  most 
marked.     Poor  aud  irregular  tiring  due  to  a  poor, 


sbiw  burning  mixture  had  made  the  limit  (!.'{  miles 
per  liour.  Jlissingat  this  s])eed  was  very  noticeable, 
until  the  fuelizer  was  ])ut  on  the  car.  'i'hcii  no  miss- 
ing occurred  at  the  higher  maximum  speed. 

I'erhaps  the  most  noticeable  im])rovement  in  per- 
formance was  in  cold  weather  warnnug  u]).  An 
ea.sy  get-away  in  high  with  no  spluttering  in  the  cold 
winter  months  was  an  outstanding  attraction  of 
liiis  device. 

As  originally  ajijilied,  the  exhaust  jacket  was 
merely  connected  to  the  exhaust  pipe,  only  the  back 
pressure  caused  liy  llie  mutl'ler  forcing  exhaust 
through  the  casting.  Later  a  butterfly  valve  con- 
trolled from  the  dash  was  i)ut  in  the  exhaust  ])ipe. 
the  exhaust  being  by-jiassed  to  tho  fuelizer.  Hy 
roiciug  all  the  exhaust  through  the  fuelizer  it  could 
lie  kei)t  hot  enougli  at  medium  and  heavy  loads  to 
\:iporize  kerosene.  Several  trii)s  were  taken  using 
kerosene  as  fuel,  but  the  results  were  not  .satisfac- 
tory because  of  the  tendency  of  the  fuel  to  detonate 
at  each  slight  increase  of  load.  The  best  mileage 
made  with  kerosene  was  'I'l  miles  to  the  gallon  on 
a  (ill  mile  trip.  Fuel  was  carried  on  the  dashboard 
in  a  graduated  glass,  aud  added  a  (puirt  at  a  time. 
About  the  same  average  mileage  was  obtained  with 
kerosene  as  with  gasoline,  tiie  only  dift'erence  be- 
tween the  two  fuels  being  the  kerosene's  tendency 
to  knock.  At  low  speeds  kerosene  did  not  jirove 
satisfactory  because  of  the  low  temperature  of  the 
exhaust,  being  around  ."JOd  degrees  at  light  loads. 

The  consistent  increa.se  in  gasoline  mileage 
made  the  device  pay  for  itself  in  a  short  time  even 
though,  as  the  tirst  of  its  kind  it  was  expensive  to 
Imihl.  T'nder  the  best  conditions,  top  down,  hard, 
level  road  and  at  a  speed  of  2t)  miles  per  hour 
a  mileage  of  28  nules  per  gallon  was  obtained. 

Aside  from  increasing  tlie  etiiciency  of  the 
engine  as  a  whole,  the  device  .seems  to  have  possib- 
ilities as  a  dust  separator  Inspections  showed  that 
the  fan  blades  were  .scoured  clean  and  bright,  aud 
several  ounces  of  dust  were  removed  from  the  vapo- 
rizing chamber  after  10.000  miles  of  operation. 
The  dust  was  freed  from  its  bond  of  petroleum  coke 
by  heating  the  whole  casting  to  a  bright  red  lieat 
for  several  hours. 

The  automobile  is  still  young  and  oil  f)iel  is 
still  plentiful,  -lust  how  long  before  the  average 
American  will  comiilain  of  gas(dine  prices  as  he 
now  does  of  railroad  fares  is  a  big  ([uestiou.  How- 
ever, when  the  American  pays  a  dollar  a  gallon  for 
gasoline,  our  motors  will  take  ns  (10  miles  per  gal- 
lon instead  of  GO  miles  per  iiour. 


The  Engineer  and  Summer  Work 


The  twelve  month  cnrriculmn  of  the  engineer, 
wliile  not  known  by  that  name,  has  in  recent  years 
become  an  established  conrse  for  most  of  the  stn- 
(lents  of  the  technical  schools  of  this  conntry.  In- 
stead of  confining  the  training  to  nine  months  in 
the    class    rooms    and    laboratories,    an    additional 


According  to  their  records  the  stndents  of  the 
college  of  engineering  may  be  classified  in  two  major 
gronps,  either  as  those  who  work  during  the  sum- 
mer or  those  who  do  not.  The  former  is  by  fai" 
the  larger  class  and  is  subdivided  into  those  en- 
giaged   in  engineering  work  and   tliose  doing  non- 


three  montlis  in  the  field,  shop  or  commercial  draft-     engineering  work.     For  those  who  do  not  work  the 


number  is  s])lit  between  the  few  not  working  and 
those  who   attend   summer   school    or   camp.     The 


ing  room  lias  been  added  to  the  work  of  a  majority 
of  the  undergraduate  engineers.  An  investigation 
of  the  kind  of  work  done  gives  some  clue  to  the 
jiropelling  motives  for  such  a  sclicdule  of  training. 

Why  do  so  many  of  the  engineers  work  during 
11i(>  sHHimcr?  In  answering  tliis  tliere  appear  two 
distinct  reasons,  altliough  numerous  others  could 
be  found  by  considering  individual  cases.  The  first 
and  probably  the  foremost  is  the  result  of  neces- 
sity, while  the  second  comes  through  the  recogni- 
tion of  the  importance  of  ]u-actical  experience  in 
engineering  work  before  graduation. 

It  naturally  follows  that  for  the  former  group 
the  primary  object  is  the  acciiniulation  of  as  much 
money  as  possible  in  the  short  period  of  time  avail- 
able. These  will,  of  course,  go  into  the  tyjie  of  work 
that  will  be  the  most  lucrative  to  them  and  many 
will  lind  engineering  work  Ilicir  best  field.  The 
later  class,  who  desire  to  obtain  jiractical  working 
knowledge  of  their  chosen  held,  will  select  some 
form  of  work  allied  with  their  line  of  study. 

To  provide  these  men  with  suitable  jobs  in  engi- 
neering work  is  the  puriiose  «(  the  committee  on 
summer  employment  for  undergraduates  in  the  col- 
lege of  engineering.  In  ord(U-  to  accomplish  this 
inquiries  are  sent  to  a  number  of  companies  that 
may  be  able  to  provide  the  work  desired  as  to 
whether  they  will  be  able  to  take  en  stu<lents  for 
the  summer.  The  records  of  this  committee  show 
that  in  1923  there  were  711'  jobs  available  for  stu- 
dents in  civil,  electrical,  mechanical,  mining  and 
railway  engineering,  no  report  being  given  for  the 
other  deiiartments  of  the  college.  However,  there 
were  a  large  mnnber  not  dependent  on  the  efforts 
of  the  connnittee  to  obtain  work;  and,  of  the  724 
men  who  reported  last  Septendier  as  having  been 
engaged  in  some  form  of  work  of  value  in  engi- 
neering and  architectural  training  during  the  past 
summer,  only  80  had  been  <leiiendent  on  the  com- 
mittee to  supply  jobs. 

Another  of  the  chief  aims  of  this  employment 
committee  is  to  encourage  the  engineei"s  to  go  into 
work  that  will  later  prove  of  benefit  to  them.     To 

what  extent  they  have  been   successful   along  this      steadily  decreasing.     The  percentage  of  those  doing 
line  can  best  be  judged  by  studying  the  last  report.  (Contimied  on  Page  220) 
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data  compiled  from  the  questionaires  filled  out  at 
the  time  of  registration  in  the  fall  gives  a  basis 
for  several  conclusions;  and  is  as  follows: 

A  graph  plotting  the  percentage  of  the  number 
reporting  against  the  different  years  probably 
brings  out  the  most  interesting  results.  During 
the  past  four  years  that  the  connnittee  has  been 
functioning  it  appears  that  the  aim  for  which  it 
is  working  is  gradually  being  accomplished.  The 
graph  shows  that  the  number  doing  non-engineer- 
ing work  as  well  as  those  not  working  has  been 


August  Ziesing 
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If  many  of  our  iiroiuiiient  eiigiuet'is  iiulndfd 
on  tlieir  olVii'c  stall'  a  sldlU-il  personal  jmMicity 
tlirt'ctoi'.  as  is  the  practice  of  politicians  and  actors, 
the  woild  would  soon  be  aghast  at  tlie  miracles  man 
has  wronjilit   to  overcome  the  obstacles  of  natnre. 


Angnst  Ziesing  belongs  to  a  nnmber  of  clubs 
and  societies  bnt  he  has  little  time  to  attend  meet- 
ings and  mix  in  society.  He  is  a  member  of  the 
following  engineering  societies:  American  Society 
of  Civil   I'lngineers.  "Western   Society  of  Engineers, 


Hnt  since  this  department  is  usually  neglected  by      and  the  American  Railway  Kngineering  Associatioi:. 


the  leading  engineers  of  the  country  many  of  tlicni 
are  practically  tiid'Cnown  outside  of  their  own  field, 
and  are  able  to  work  in  comparative  peace.  August 
Ziesing  is  just  such  an  engineer;  known  of  by  a 
relatively  small  number,  he  is  the  head  of  prolialily 
the  greatest  engineering  and  fabricating  company 
in  the  world — the  American  Bridge  Company. 

He  is  typical  of  most  of  our  most  successful  en- 
gineers: a  (piiet.  energetic  and  hard  worker,  who 
knows  his  work  thoroughly,  who  fiets  results.  These 
are  the  factors  that  haxc  given  him  jiower  and  self- 
reliance  in  tackling  some  of  the  largest  ]u-oblems. 
not  only  in  bridge  and  railway  construction,  but 
also  in  the  design  of  tall  structures. 

Illinois  can  well  point  with  pride  to  August 
Ziesing  as  a  typical  exannde  of  the  middle  western 
jiroduct.  He  was  born,  reared  and  educated  in 
this  state  and  state  institutions.  His  b(!yhoo<l  days 
were  spent  in  Peru.  Illinois,  from  the  time  of  bis 
birth,  February  19,  1S5S.  until  he  entered  the  Uni- 
versity. He  received  an  elementary  school  educa- 
tion and  after  some  private  tutoring  he  started  his 
university  course.  He  was  graduated  with  the  class 
of  18TS  in  mechanical  engineering,  in  which  dass 
their  were  oidy  nineteen  graduates. 

After  gradiuition  he  engaged  in  bridge  design- 
ing and  construction :  but  in  1881  he  changed  to 
railway  engineering,  in  which  he  stayed  for  two 
years.  Then,  only  five  years  after  graduation,  he 
was  made  manager  and  engineer  of  the  Lassig 
Bridge  Works.  Soon  after  this,  February  20.  1881, 
he  married  Alice  A.  Hanna  of  AVooster,  Ohio.  It 
was  during  this  time,  as  manager  of  the  Lassig 
Bridge  Works,  that  Ziesing  gained  the  reputatimi 
which  later  secured  for  himself  the  presidency  of 
the  American  Bridge  Company.  In  18U7  he  started 
in  business  for  himself  as  a  consulting  engineer, 
specializing  in  bridge  and  railway  structures.  He 
was  engaged  in  this  for  five  years,  and  then  was 
made  vice-president  and  western  manager  for  the 
American  Bridge  Comi)any.  In  1!)0.")  he  was  pre- 
nmted  to  the  presidency  of  the  organization.  In 
lyO.")  he  received  an  honorary  degree  from  the  I'ui- 
versitv,  in  civil  engineering. 


He  is  also  a  member  of  the  following  other  dubs 
and  societies:  I'niversity  Club,  rnion  League.  Engi- 
neer's Club  of  Chicago,  Skokie  Country   ((Jlencoe), 


AiiasT  ZiKsixG 

Engineering  ('lub  of  New  York,  Dmpiesne  ami 
rittsburgh  Athletic,  Delta  Tau  Delta  and  Sigma 
Tan.  He  has  three  daughters,  all  of  whom  are  mar- 
ried; and  one  sou,  Henry  Hauna  Ziesing,  also  a 
graduate  of  Illinois,  in  the  civil  engineering  class 
of  1908,  August  Ziesing  now  lives  at  Glencoe,  Illi- 
nois, is  sixty-six  years  old:  and  still  doing  active 
work  in  the  business  of  which  he  has  been  presi- 
dent for  the  last  nineteen  years. 

Any  note  on  the  life  of  this  man  would  be  iu- 
com])lete  without  some  mention  of  the  American 
Bridge  Company  and  a  few  of  the  best  known  con- 
structions jobs  that  it  has  handled.  This  organiza- 
tion has  contracting  offices  systematically  located 
over  the  I'uited  States  in  twenty-five  of  the  largest 
cities:  and  fal>ricating  and  construction  idants  at 
(Continued  on  Page  222) 
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Engineers'  Day 


C.  H.  DoutJE,  iiiiii.o..  'l!4 


Friday.  April  4.   l!tL'4,  will   livt-  in   the  iiiiiids  of  cleclrical  cii^iiKicrs  lloal  which  rollowcil  sIkiwoiI  the 

the  students  and  faculty  of  the  colle<;e  of  en<iineer-  three  piiases  of  their  ])rofession  :   powei-.   illuniina- 

ing  as   tlie   tirst   successful   Itiiigineei-s'    Day    lo   be  tion,  and   oouiiuunication,   featuriuf;  a   radio  setup 

held  at  the  University  of  Illinois.     Atteni](ts  have  that  received  ninsic  broadcasted  from  the  electrical 

been  made  in  the  past  to  set  aside  a   day  of  the  engineering  laboratory. 

college  calendar  as  a   time  when  the  student  engi-  The  winning  float  by  the  department  of  mining 

neers  and  their  faculty  could  lay  aside  laboratory  engineering  was  next  in  line.     It  depicted  the  tiiree 


cares  and  daily  mental  gymnastics  and  gather  to- 
gether in  "holiday"  spirit  to  pay  liomage  to  the  engi- 
neer, but  it  was  not  until  this  year  that  the  enthusi- 
astic, co-operative  and  untiring  efforts  of  the  engi- 
neers "put  the  event  over"  and  left  the  word  success 
stamped  on  the  result. 

Every  college,  as  a  collective  body,  has  an  in- 
herent desire  to  "show  off"  the  merits  of  itself  to 
the  students  and  faculty  of  the  other  colleges.  This 
ambition  materialized  in  Engineers'  Day.     The  de- 


divisions  ill  mining:  coal,  metal  and  metallurgy. 
The  railway  engineers  display  showed  a  locomotive 
dominating  the  globe  on  which  it  rode.  The  ceram- 
ists float  completed  the  parade  with  a  large  pottery 
kiln  and  a  dis]day  of  clay  prodiicts.  The  ])rocessioii 
proceeded  througli  llie  University  district  and  com- 
pus  to  the  auditorium  wlieic  it  ilisbanded  for  the 
engineering  convocation. 

The  convocation  is  an  annual  event   which  has 
been  fostered  for  the  purpose  of  promoting  better 


sire  permeated  not  only  the  college  of  engineering'  as  ac(iuaiiitanceship  among  the  students  of  all  depart- 
whole  but  every  department  as  expressed  in  the  float  ments.  Dean  Ketchum  presented  Professor  Ira  O. 
wliich  each  department  constructed  to  portray  the     Baker  as  the  speaker  of  the  day.     Professor  Baker 


particular  fleld  that  it  embraced. 

Classes  in  the  college  of  engineering  were  dis- 
nussed  at  two-fifty.  Promptly  at  three  o'clock,  with 
ideal  weather  conditions  prevailing,  came  the  warn- 
ing blasts  from  the  whistle  of  the  minatnre  i)ower 
station  on  the  mechanical  engineers"  float  and  the 


included  in  his  address  the  history  of  tlie  engineer- 
ing profession,  enumerated  some  of  its  most  recent 
achievements,  and  presented  the  future  of  the  field 
of  engineering  in  glowing  colors.  Professor  Baker 
urged  the  students  to  remember  that  they  are  pri- 
marily mend>ei-s  of  the  social  body  and  that  they 


engineers  got  under  way.     An  engineers"  band   of      should  not  retire  into  the  technical  recesses  of  pro- 
fifty  pieces  led   the  procession  followed   by  a   mili-      fessional  work. 


tary  escort  conijxised  (ff  regular  army  otficers  of  the 
engineers  unit  of  the  University  K.  ().  T.  C.  and  a 
detail  of  student  officers. 

Dean  Milo  S.  Ketchum  of  the  College  of  Engi- 
neering and  Dr.  I.  O.  Baker.  Professor  Emeritus  of 
civil  eufiiiieering.  s])eaker  of  the  day,  were  next  in 
line.  Following  them  were  over  one  liiousand  engi 
neering  students  and  faculty  members  who  marched 
in  file  behind  the  floats  of  their  respective  depai't- 
ments. 

Hundreds  of  spectators  gathered  along  the  line 
of  march  and  cheered  from  campus  buildings  as  the 
l)arade  with  its  eight  floats  wound  its  way  throiigh 
the  streets  and  caminis.     The  architects  were  first 


As  a  j)art  of  the  •iioliilay""  program  the  faculty 
held  their  annual  .Io]liticali<in  dinner  at  tlie 
Crbana-Lincoln  hotel.  Fr<im  information  that 
leaked  out  the  entertainment  was  enjoyed  by  all, 
even  the  'I'oasted." 

No  celebration  would  be  complete  without  a 
dance  and  the  Engineers  Dance  brought  the  day 
to  a  dose.  With  transits,  levels,  rods,  and  stakes 
swung  over  masculine  shoulders  three  Innidred  engi- 
neers and  theii'  partners  enjoyed  a  uniiiue  and  novel 
grand  march.  The  orchestra  in  the  tiebl  duty 
attire  of  engineers  added  to  the  tone  of  tlie  occasion. 

A  four  page  dirt  sheet,  the  Engineei^  Dance 
News.  ap|)eared  during  the  middle  of  the  evening 


in  line  with  their  float  re[)resenting  a  miniature  re-      to  spread  scandal  on  many  of  those  ])resent.     Engi- 


production  of  the  Acro]iolis.  Next  came  a  twenty- 
foot  spandrel  concrete  aicli  bridge  constructed  liy 
the  civil  engineers.  Following  came  the  model 
rteani  power  station  of  the  mechanical  engineers. 
An  exact  reidica  of  the  famous  Eddystone  light- 
house, which  stands  guard  in  the  English  channel, 
was  the  contril)ution  of  the  general  engineers.    The 


neering    exhibits    from    the    ditlerent    dei)artments 
were  displayed  in  the  l)ootiis. 

No  large  scale  atVair  can  be  successfully  staged 

without    the   active   aid    of   all    concerned    and   the 

thorough    planning  and   diiecting  of   a   few.     This 

year's  celebration   was  directed  by  a  committee  of 

(Continued  on  Page  214) 
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Coal  Dust  Hazards 

L.  L).  Tracey,  B.S.,  E.M. 
U.  /S'.  Biiirau  of  Mines,  Vniversity  of  llHiu.i.- 


Siiice  the  introduction  of  pulverized  coal  as  a  lemaiuiug  and  when  one  of  the  eonneetions  was 
substitute  fuel  for  natural  gas  in  the  various  types  taken  off,  a  cloud  of  dust  was  l)lown  across  tin 
(if  heating  furnaces  used  in  steel  mills,  a  number  room,  30  to  40  feet,  towards  tlie  drier  furnace  where 
of  tires  and  explosions  have  occurred,  resulting  in  it  came  in  contact  with  some  live  coals,.  Immediate- 
the  loss  of  life  and  property.  ly  the  entire  room  was  filled  with  flame  which  rolled 

As  one  of  the  pi'imary  functions  of  the  Biireau  back  and  forth  over  a  sjiace  of  tiO  feet  or  so  in 
of  Mines  is  to  conduct  investigations  iu  the  utliza-     lengtli. 

tion  of  mineral  substances  with  a  view  to  increasing  It   would    seem    desiralde,   as   regards   safely,   if 

safety  in  the  use  thereof,  it  was  deemed  advisal)le  tlie  management  of  all  indtistrial  plants  in  which 
to  investigate  the  hazards  involved  in  the  industrial  pulverized  coal  is  used  for  fuel,  and  especially  of 
use  of  pulverized  coal  and,  if  iiossible,  to  devise  those  plants  in  which  heating  and  annealing  fur- 
methods  of  preventing  accidents  arising  therefrom,  naces  are  installed,  would  impress  ui)on  their  em- 
The  knowledge  of  the  explosive  qualities  of  coal  ployees  the  fact  tiiat  clouds  of  tine  coal  dust  are 
dust  which  the  Bureau  has  gained  in  studies  effect-  as  dangerous  as  a  liody  of  unconlined  natural  gas, 
ing  dust  explosions  in  coal  mines  was  of  material 
assistance  iu  these  investigations. 

Several  plants  were  visited  in  which  either  tires 
or  explosions  had  occurred,  and  data  obtained  as 
to  the  probal)le  cause  of  these  accidents.  There  was 
found  to  e.xist,  among  some  of  those  employed  about 
the  fv.rnaces,  a  lack  of  knolwedge  of  the  explosive 
and  intiammable  qualities  of  powdered  coal. 

A  small  stream  of  pulverized  coal  leaking  down 
from  a  defective  joint  in  a  coal  transport  line  did 
not  attract  much  attention,  whereas,  had  a  leak 
in  a  natural  gas  line  occurred  under  similar  cir- 
cumstances, nv  doubt  it  would  ha\e  iiad  immediate 
attention. 

As  a  matter  of  fact,  if  by  any  means  the  dust 
cloud  should  come  in  contiict  with  an  open  llame 
or  hot  metal,  the  effects  would  be  as  disastrous  as  if 
it  had  been  gas.  Figure  1  shows  the  tremendous 
explosive  effect  of  coal  when  ignited.  In  this  test, 
a  heavy  body  of  diist  was  suddenly  exjtelled  by  com- 
pressed air  from  its  cylinder  which  was  in  contact 
with  burjiing  oil-waste.  This  ignited  the  tlust  and 
illustrated  the  exjiansive  and  burning  ]iower  which, 
if  confined,  could  reap  havoc  and  death  in  its  path. 

One  of  tlie  accidents  which  has  come  to  the 
writer's  attention  may  better  illustrate  this.  In 
a  system  u.sed  at  this  particular  jilant.  the  pulver- 
ized coal  is  transported  to  the  furnace  through  com- 
l)ressed-air  lines.  The  fuel  is  fed  from  a  storage 
Iiin  to  a  blowing  tank  in  quantities  as  desired,  after 
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Fig.  1.     K.M'i.dMVK  Eiiixi   of  Coal  Dist 


if   the  dust   is   liberated   iu   close   proximity   to   an 
open  flame  or  mass  of  red-hot  material. 

In  the  tests  made  of  coal-dust  explosions  in  the 
which  compressed  air  is  admitted  and  the  jiowdered  experimental  mine  of  the  Bureau  of  Mines,  pres- 
(oal  is  blown  to  the  furnaces.  At  the  time  of  the  sures  as  high  as  i:!0  pounds  per  sijnare  inch  have 
acci<lent  some  repairs  were  being  made  to  the  tank,  been  recorded.  Such  pressures  are.  obtained,  how- 
and  it  was  supposed  that  the  air-pressure  had  been  ever,  only  when  the  explosion  has  traversed  some 
entirely  released  as  the  jiressure  gage  stood  at  zero,  distance  through  the  confined  p;issageways  of  the 
There  was,  however,  one  or  two  pounds  air  pressure     mine.     A  somewhat  analogous  condition  might  be 
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noted  ill  an  instance  wliicli  came  under  tiie  writer's 
observation.  Coal  dnsi  was  nndonlitedly  ifinited  in 
a  pulverized-coal  transport-line  of  spiral  rivetted 
pipe  (piite  some  distance  Ironi  the  fan  furnishinjj 
till'  ])roi)elliiij;  air-cnrrent.  The  pijie  line  contined 
the  exiiiosion  until  it  readied  the  fan.  when  the  cast- 
iron  casing  was  coni|iIetely  sliattered.  10.\]ierinienls 
have  also  demonstrated  the  fact  that  a  luixtnre  of 
;;0  per  cent  pulverized  coal-dnst  and  TO  per  cent 
of  finely  powdered  sliale  is  explosive.  These  tests 
an-  applicalde  to  the  conditions  that  may  he  fonnd 
in  industrial  plants,  as  they  serve  to  show  that  the 
coal  dust  which  may  have  settled  on  the  floors  and 
fiirders  of  the  huildini:;  is  not  necessarily  rendered 
inert  hy  the  incombustihle  matter  with  which  it 
may  have  become  mixed. 

-Analyses  of  <lnst  collected  from  the  interior  of 
mill  liuildiiifis  in  which  are  sitnated  furnaces  ns- 
inj;  jnilverized  coal  have  .shown  that  the  dnst  some- 
times contains  as  hii>li  as  2:!  \-2  pei'  cent  vtilatile 
matter,  only  a  little  lower  than  ])nre  rittsburg  coal. 

One  of  the  most  serions  tronbles  with  which 
users  of  pulverized  coal  have  had  to  contend  has 
been  the  number  of  fires  in  the  storage  bins  for 
l>ulverized  coal.  It  has  been  somewhat  difficult 
to  determine  the  exact  cause  of  these  fires,  but,  un- 
doubtedly, spontaneous  combustion  has  played  an 
important  part  in  the  origin  of  some  of  them.  It 
is  obvious  that  coal,  when  finely  powdered,  jjresents 
a  much  larger  surface  and  a  much  larger  ipiantity 
of  coal  to  contact  oxygen  than  when  in  solid  masses. 

"The  rate  of  absorption  of  oxygen  increases  so 
greatly  with  rise  in  temperature  that  the  warming 
of  coal  by  a  steam  pii)e  or  boiler  may  enormously 
shorten  the  time  necessary  for  spontaneous  combns 
tiou  or  I'ender  spontaneous  combustion  possible  in 
cases  where  it  would  otherwise  be  impossible.'" 

The  attached  chart  shows  the  rate  of  oxidation 
of  Illinois  coal  (ground  to  the  finess  of  80  to  100 
mesh  I  at  different  temperatures.  It  will  be  noted 
that  at  a  temperature  of  about  l.")0'  F.  the  rate 
(jf  oxidation  is  very  rapid. 

As  the  amount  of  heat  generated  in  coal  is  in 
proi)ortion  to  the  amount  of  oxygen  absorbed,  it  is 
reasonable  to  assume  that  if  enough  air  is  present, 
pulverized  coal  wJien  delivered  to  a  storage  bin  ;it 
a  fairly  high  temperature,  will  in  a  short  time  ap 
jiroach  the  point  of  ignition. 

In  some  of  the  systems  used  in  drying  and  pul- 
verizing coal,  the  fine  coal,  about  90  per  cent  of 
which  will  pass  a  100-niesli  screen  and  70  per  cent 
a  l!00-mesli  screen,  is  delivered  to  the  storage  bins 
at  a  temperature  of  125°  to  130°  F.  It  is  possible 
however,  for  the  person  running  the  drier  to  permit 
the  fire  to  become  hotter  than  normal  and  thus 
overheat  the  coal  in  the  drier.    Such  an  instance  has 


been  bi-ouglil  lo  the  attention  of  the  Bureau.  In 
this  case  a  jiyromcter  placed  in  the  end  of  the  drier 
normally  registered  a  teni])t'rature  of  ir)0°  F.  but  at 
I  he  lime  of  the  explosion  in  the  ])nlverizing  house, 
a  teni|ieralnre  of  ;)r)0°  V.  was  registered. 


F!(i.  2.     Efficct  of  Co.\i.  Drsr  E.\i'i,osio\ 

When  the  drier  becomes  overheated,  the  coal 
may  be  delivered  to  the  storage  bins  at  a  tempera- 
ture of  or  above  ir)0°  F.  If  left  in  the  bin  for  a 
comparatively  short  time,  it  is  very  probable  that 
the  temperature  of  the  coal  will  rise  to  such  a  |>oint 
that  when  mixed  with  air  the  coal  will  bniii  rapid 

Overheating  (tf  the  coal  is  especially  liable  to 
liapjien  in  the  type  of  drier  commonly  known  as 
"direct  heat"  drier,  in  whicii  the  gases  from  the  com- 
bustion chamiter  pass  directly  through  the  center  of 
the  drum  and  come  in  contact  with  the  coal  pass- 
ing through.  Particularly  is  this  true  if  for  any 
reas<",n  the  drier  should  stop  running,  while  at  the 
same  time  the  fire  on  the  grates  is  jiermitted  to 
(•(intinue  burning. 

In  connection  with  the  above-mentioned  hazards, 
the  following  suggestions  may  not  seem  out  of  place. 
Care  should  be  taken  that  tlic  pulverized  coal  is 
not  delivere<l  to  storage  bins  at  a  high  temperature; 
and  to  avoid  this  the  gases  of  combustion  from  the 
drier  furnace  should  not  be  allowed  to  become  hot 
enough  to  overheat  the  coal.  In  "direct  heaters," 
the  lire  should  be  so  maintained  that  red-hot  cinders 
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will  not  drop  into  the  screw  conveyor  feeding  the 
pulverizer.  The  entire  safety  of  the  pulverizing 
plant  largely  depends  upon  the  man  tending  the 
fire  in  the  drier.  If  he  is  careless  and  builds  a  big 
tire  on  the  grate,  the  chances  tor  overheating  the 

ncUBE  I...  CHAW  SHOl'IKC  RaTE  OF  MtDATlON  OF  ILLINOIS  COAL  AT  DIFFEHZtrt  TEMPSflATUiea. 
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Rate  of  Oxidation  of  Coal  at  Different 
Temperatures 


coal  in  the  drier  are  very  great.  Or,  if  he  should 
stop  the  operation  of  the  drier  and  at  the  same 
time  maintain  a  hot  fire,  hot  coal  will  result,  which 
might  be  carried  to  the  pulverizer.  Such  careless- 
ness would  probably  result  in  a  disastrous  explo- 
sion. 

Storage  bins  tor  pulverized  coal  should  not  be 
placed  in  any  position  where  they  may  become  over- 
Iieated  from  furnaces,  steam  pipes  or  flues. 

If  a  plant  has  been  shut  down  for  several  days, 
delivery  of  coal  from  the  storage  bins  through  trans- 
port lines  to  the  place  of  consumption  should  not 
be  permitted  before  an  examination  is  made  to  as- 
certain whether  the  coal  has  become  overheated  to 
such  a  point  that  it  wall  ignite  when  brought  in 
contact  with  a  current  or  blast  of  air.  This  can 
be  done  by  pushing  rods  into  the  interior  of  the 
stored  coal  and  leaving  them  there  a  short  time. 
When  they  are  withdrawn,  the  temperature  of  the 
rods  will  indicate  whether  or  not  there  is  any  fire 
or  overheating  in  tlie  bin. 

It  is  believed  that  the  spontaneous  combustion 
of  the  coal  in  the  storage  bin  is  partly  responsible 
for  some  of  the  fires  that  have  occurred  in  the  trans- 
port line~  which  convey  the  pulverized  coal  from 
either  the  main  pulverizing  plant  or  a  sub-station 
to  the  furnace. 

A  number  of  cases  have  been  investigated  in 
which  almost  without  warning;,  flames  burst  from 
the  coal  lines,  when  apparently  everything  has  been 
running  smoothly;  no  stoppage  in  the  lines  or  in 
the  l)urners  having  been  observed.  However,  on 
several  occasions  fires  have  been  discovered  in  the 
]inlverized  coal  storage  bins. 

It   seems   perfectly    reasonable   to   suppose   that 


the  coal  in  the  bins  had  become  heated  by  spontan- 
eous combustion  to  almost  the  ignition  point,  and 
when  this  heated  coal  was  conveyed  to  the  transport 
line,  the  air  from  the  fan  producing  the  circulating 
current  supplied  enough  additional  oxygen  to  \tvQ- 
duce  incandescence  wliich,  in  turn,  ignited  flie  dust 
cloud  passing  through  the  line.  The  reason  tiiat  an 
explosion  did  not  immediately  take  place  is  not 
definitely  known,  but  is  attributed  to  the  excess  of 
coal  dust  in  the  line  over  tlie  amount  of  air  present. 
In  fact,  in  one  instance,  an  explosion  which  wrecked 
the  line  did  occur  at  a  point  just  beyond  a  feed 
line  to  the  furnace  where  there  was  a  much  leaner 
mixture  of  air  and  dust  than  at  the  jxiint  where  tlie 
line  was  simply  burned  out. 

That  an  exceedingly  dense  cloud  of  coal  dust 
may  come  in  contact  with  a  flame  and  not  ignite  had 
been  demonstrated  in  tlie  laboratories  of  the  bureau. 
A  cloud  formed  by  two  ounces  of  pulverized  coal 
and  one  cubic  foot  of  air  was  suddenly  brought  in 
contact  with  a  ball  of  burning;  oil-soaked  waste  and 
a  lighted  candle,  with  the  result  that  the  flames  in 
the  waste  and  the  flame  of  the  candle  were  both 
extinguished.  In  superdusting  experiments  carried 
on  at  the  experimental  mine  of  the  bureau  by  George 
S.  Rice,  it  was  observed  that  a  dense  cloud  of  coal 
dust  on  coming  in  contact  with  a  flame  at  the  point 
of  ignition  blanketed  the  flame.  However,  if  the 
same  dust  cloud  were  raised  at  a  point  where  only 
a  part  of  the  cloud  came  in  contact  with  the  flame, 
there  is  a  possibility  tiiat  an  explosion  woud  occur. 
In  other  words,  the  pace  of  an  explosion  depends 
upon  the  quantity  needed  for  propagation. 

From  the  above-mentioned  tests  it  would  seem 
reasonable  to  assume  that  whether  an  explosion 
takes  place  or  whether  the  powdered  coal  in  the 
line  burns  without  violence  when  red-hot  particles 
are  introduced  into  the  iiipe  lines  depends  largely 
upon  the  density  of  the  dust  cloud  at  that  particular 
time. 

Some  of  the  fires  that  have  occurred  in  the 
powdered  coal  distribution  lines  in  several  plants 
have  undoubtedly  originated  from  'back  fires'"  from 
the  heating  furnaces.  These,  unquestionably,  may 
be  caused  by  the  air  pressure  in  the  distribution 
line  suddenly  dropping  below  the  secondary  air 
pressures.  By  secondary  air  is  meant  the  addition- 
al air  supi)ly  provideil  by  blowers  or  otherwise  to 
furnish  oxygen  for  proper  combustion  in  the  fur- 
naces. 

The  drop  in  jiiessure  is  due  to  several  causes; 
the  fan  that  furnishes  the  air  current  for  transport- 
ing tlie  coal  may  be  suddenly  stopped,  the  air  cur- 
rent may  be  interrupted  by  an  obstruction  in,  the 
transport  line,  or  the  opening  in  the  burner  may  be- 
(Contimied  on  Page  208) 
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111  a  conveuliou  at  the  Uuivcrsity.  Deccniber  4, 
1923.  the  National  Warm  Air  Heating  and  Ventilat- 
iii<;  Association  made  available  a  fund  rf  ><l!."),00()  I'oi' 
the  construction  and  equipment  of  a  residence  for 
experimental  work  in  warm  air  heating.  This  asso- 
ciation, composed  of  manufacturers  of  warm  air 
furnaces  and  accessory  eiiuipment,  has  co-operated 
with  the  Engineering  PLxperiment  Station  since 
1!)1S  iu  an  Investigation  of  Warm  Air  Furnaces 
and  Heating  Systems,  and  has  contributed  to  this 
investigation  about  s6,000  annually.  The  results 
of  the  investigations  are  contained  in  four  Engi- 
neering Experiment  Station  Bulletins,  numbers  112, 
117,  120  and  Ul.  The  last  bulletin, 
number  141,  is  a  very  complete  ex- 
position of  actual  test  results. 
Heretofore  the  work  has  been  done 
entirely  iu  the  mechanical  engi- 
neering laboratory  but  with  the  ac- 
(juisition  of  the  residence  a  new 
field  of  investigation  will  exist. 
The  experimental  residence  will  be 
known  ortioially  as  the  Educational 
Research  Residence  of  the  National 
Warm  Air  Heating  and  Ventilat- 
ing Association.  Property  has 
been  purcha.sed  and  construction 
of  the  residence  is  well  under  way. 
It  will  lie  located  one  l)lock  from 
the  I'niverslty  High  School,  on 
Stougliton  street.  Urbana.  The 
accompanying  architect's  perspective  of  tlie  resi- 
dence and  the  floor  plans  convey  an  imiiressicui  of 
tlie  high  character  of  the  residence.  Examinalion 
of  the  jilaus  will  sliow  the  variety  of  possibilities 
for  which  the  residence  was  iilanned.  Large  and 
small  rooms,  sun  room,  remote  rooms,  rooms  ex- 
j)osed  on  three  sides,  first,  second  and  third  floor 
rooms,  inside  and  outside  exposed  chimneys  with 
lined  and  nnlined  flues,  are  all  incorporated  in  one 
structure.  It  may  be  of  interest  to  outline  the  pur- 
poses for  whicli  the  residence  may  be  used. 

First  of  all,  operating  tests  of  a  furnace  heat- 
ing system  conducted  in  such  a  house  will  make  it 
possible  to  compare  and  correlate  the  results  of 
tests  of  furnaces  which  are  now  being  made  in  the 
laboratory  with  the  results  obtained  on  the  same 
furnace  under  actual  house  conditions.  It  has  been 
suggested  from  time  to  time  that  the  furnace  eflic 
ieiicy,  capacity,  and  general  performance  as  found 
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in  the  lalMtratoiy  might  lii'  dill'erent  from  that  which 
would  be  obtaiiu-il  in  a  liou.se  installation.  The 
research  house  will  lual^c  such  coinparisons  possible 
and  positive. 

There  are  certain  ])erformance  factors  of  vital 
interest  to  the  manufacturer  and  installer  which  we 
cannot  determine  in  the  laboratory.  Some  of  these 
are : 

(1)  The  effect  of  wind  on  the  proper  circulation 
of  the  air  to  those  rooms  which  -av^  on  the  wind- 
ward side  of  the  house.  The  study  of  this  pi'oblem 
will  develop  the  true  value  of  tight  windows,  double 
sash  and  metal  weather  strips  in  furnace  heating. 
(2)  The  relative  value  of  inside 
and  outside  air  supply  to  the  fur- 
nace. It  has  been  stated  many 
times  that  a  material  saving  in 
fuel  results  from  using  all  inside 
air,  that  is,  recirculating  the  air 
in  the  house,  instead  of  taking  cold 
air  from  outside  directly  into  the 
furnace.  How  large  is  this  saving? 
Do  the  actual  savings,  if  any,  check 
with  the  computed  savings?  Out- 
side air  supply  may  result  iu  a 
better  operating  head  since  this 
air  is  colder  than  air  recirculated 
from  the  house.  Are  smaller  pipes 
possible  as  a  result  of  this  in- 
creased head? 

(•T)  The  imi)oitance  of  and  the 
pn)]iin-  degree  of  humidity  which  sliould  be  main- 
tained ill  a  furnace  heated  house.  Does  a  reasou- 
alile  relative  humidity  make  it  possible  to  carry 
a  lower  air  tempei'ariire  in  the  house  with  comfort? 
Does  this  condition  actually  result  in  a  saving  of 
fuel  or  not?  Can  you  proi)erly  and  successfully 
humidify  houses  with  windows  of  single  glass  which 
are  often  not  tight,  so  that  the  water  vapor  is  lost 
as  fast  as  supplied  by  the  humidifier,  or  must  you 
use  double  sash  or  weather  strips  to  stop  some  of 
the  leaks  and  picxciit  condensation  on  the  cold 
glass? 

(4)  The  effect  ol  outside  cold  walls  on  air  cir- 
culation and  the  temperature  variation  from  floor 
to  ceiling  in  actual  rooms.  It  is  well  known  that 
there  is  a  great  dilference  iu  heating  systems  in 
respect  to  the  range  in  temperatures  between  floor 
and  ceiling.  Direct  radiators  in  a  room  with  much 
cold  outside  wall  mav  create  a  large  dillereuce  in 
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temperatiiic  lictwi'i'ii  lliKir  ami  wiling,  iiiid  vi't  main-  t'aiiiilvi    lioiisc,    (i;)   witli   Irciiclicd   rcliiin,    (f)    witli 

tain  a  satisfat'tory  lireatliiiitj  line  tenipi'i-atiire. //of-  boxed   Joist    returns,    (li)    willi    rclnrn    registers   in 

(lir  liirnaco   systems   do  just   the   same   thing.     At  side  wall,   (h)   with  outside  air  supply, 
what   air  temperature  at   the  inlet  registers  to  a  (S)   Etlect  on  heating  of  any  room  (;f  the  hualiou 

room  do  these  temperature  differences  become  seri-  of  the  warm  air  inlet  registers.     In  the  case  of  lirst 

ons?  Hour  rooms  there  arc  at    least   three  possible  loca- 

(5)   Ell'ect   of   location    of   warm    air    furnace    in  tions: 
the  liascnicnt  ini  the  succcssfid  iicatiug  of  the  iiouse.  (a)    In  the  Moor,  (lii   in  tiie  hascliojird.   icl   in 
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Is  a  location  to  the  north  and  west,  or  favoring'  the 
worst  exposure  as  important  as  it  would  seem,  or 
would  a  more  ceuti-al  location  do  as  well  or  better? 

((i)  l<jlfect  of  return  air  ducts  lielow  the  tloor 
entering  a  pit  under  the  furnace,  as  compared  with 
return  air  ducts  run  above  the  floor  and  entering 
casing  above  the  base  ring.  Does  the  extra  ojierat- 
ing  head  really  give  any  advantage  when  the  addi- 
tional length  of  duct  and  extra  elbows  are  taken 
into  account? 

(7)  I'roper  location  and  arrangement  of  the 
regl-ster  or  registers  for  recirculated  air  in  a  sys- 
tem using  all  inside  air.  This  item  is  a  very  im- 
portant one  and  may  vitallj-  atfect  the  success  of 
any  recirculating  system.  Some  of  the  conditions 
which  should  be  studied  are  merely  mentioned  in 
the  following: 

Effect  of  location  of  cold  air  return  register: 

(a)  in  hallway,  (b)  near  outside  wall,  (c)  with 
two  or  more  on  first  floor,    (d)    for  two-story    (!' 


the  side  wall,  either  high  or  low. 

In  the  case  of  sec(iud  floor  ro<:inK  thcie  are  usual- 
ly two  jjossible  locations: 

(a)  In  the  basel)oar(l.  (b)  in  the  side  wall  Just 
nbove  baseboard. 

A  register  placed  high  in  the  side  wall  of  a  first 
tloor  room  may  solve  a  ditticult  problem  and  at 
the  same  time  materially  increase  the  flow  of  air 
and  heat  to  the  room.  How  much  is  the  increase  in 
a  given  room  for  such  a  register  location? 

('J  I  Effect  of  installation  details  on  the  opera- 
tion of  wall  stacks  to  second  and  third  floors.  In 
this  case  we  already  have  a  great  deal  of  data  from 
laboratory  tests,  but  as  was  stated  at  the  beginning, 
it  is  most  essential  thai  we  correlate  the.se  data 
with  results  obtained  in  an  .ictual  installation.  The 
details  which   i-ecpiire  study  arc: 

(a)  Best  and  most  practical  ratio  of  stack  area 
to  leader  area;  (b)  limitations  of  studding  spaces, 
(Continued  on  Page  214) 
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The  subject  with  which  tliis  paper  is  conterneil 
is  extremely  difficult  to  liandle  iu  the  uarrow  con- 
fines of  this  article.  Tlie  whole  history  of  early 
surveying  art  is  shrouded  with  the  obscurity  that 
ever  accompanies  the  passing  of  the  centuries.  The 
seeker  for  knowledge  finds  clues  of  all  sorts,  often 
of  ccutiictiug  nature,  and  it  is  difficult  to  assign 
to  each  its  relative  weight  or  value.  It  is  enlighten- 
ing to  follow  an  elaborate  idea  back  tlirongh  suc- 
cessive writere.  One  is  forced  to  strip  from  it  trim- 
ming after  trimming,  until  at  last  there  remains 
but  a  plain  ungarnished  fact  wliich  may  have  no 
significance  whatsoever.  Therefore  the  writer  does 
not  pretend  to  anything  absolute  iu  this  ai-ticle. 
Only  those  things  are  presented  whidi  seem  in  the 
main,  accordant  with  the  general  trend  of  the  de- 
velopment of  snneying  art  through  the  years. 

From  what  is  now  known,  but  little  as  to 
whetlier  or  not  the  ancient  possessed  land  survey- 
ing instruments  can  be  affirmed.  The  destruction 
of  the  Alexandrian  libraries,  where  such  informa- 
tion was  prohablly  recorded,  has  put  it  beyond  our 
power  to  determine  if  such  instruments  actually 
existed.  But  we  do  have  some  tangible  evidence, 
for  sculptured  and  painted  figures  on  the  walls 
of  an  Egyptian  copper  mine  (4,000  B.  C.)  show  us 
that  the  art  of  mine-surveying  was  practised  at  a 
very  early  period  in  the  world's  history.  Tliis  is 
also  substantiated  by  the  existence  in  Turin  of  a 
papryus  giving  the  plan  of  an  Egyptian  gold  mine 
of  about  1.400  B.  C.  Land  surveying  might  have 
been  practised  by  the  early  Egyptians  because  the 
annual  overflow  of  the  Nile  with  its  consequent  de- 
l)Osit  of  mud  probaldy  obliterated  all  boundaries 
thus  making  yearly  relocation  necessary.  This  too 
is  born  out  by  the  existence  of  a  papyrus  (1700  B. 
C.)  in  the  Britisli  Museum,  wliich  gives  rules  for 
the  solution  of  geometrical  problems,  among  them 
the  finding  of  the  areas  of  triangles,  circles  and 
trapezoids. 

Mention  might  be  made  here  of  a  fact  which  was 
possibly  employed  by  the  very  earliest  of  Egj-ptians, 
namely,  the  knowle<lge  of  the  ratio,  8:4:  5,  and 
its  geometrical  significance.  This  device  was  em- 
ployed by  the  Greeks  for  setting  out  long  lines 
at  right  angles  to  each  otlier.  and  was  done  stretch- 
ing ropes  about  pegs  in  tlie  ground.  But  they 
learned  of  this  from  the  Egyptians  of  their  time, 
for  Democritus  considered  the  Egyi)tian  "Rope- 
Stretchers''  as  they  were  then  called,  the  masters 
of  Geometry. 


From  that  time  (470  B.  C.)  until  the  time  of 
Hero  of  Alexandria  (285-222  B.  C.)  but  little  is 
recorded.  However,  it  is  here  that  the  first  real 
surveying  instrument  appeared.  Sometime  during 
this  period,  the  Groma  was  developed,  for  Hero 
writes  that  it  was  made  by  men  before  liis  time. 
This  instrument  consisted  of  two  liorizontal  arms 
set  at  right  angles  to  each  other  and  equipped  with 
a  device  for  sigliting,  the  whole  being  mounted  upon 
a  single  vertical  staff,  so  that  it  was  much  like 
a  cross-staff'  in  appearance. 

Hero  made  many  improvements  upon  this  simple 
instrument,  and  by  him  the  improved  apparatus  is 
called  the  "Dioptra."  In  fact,  Hero  in  his  writings, 
which  are  still  extant,  gives  specific  instruction  as 
to   the   minute   details   of   the   construction    of   the 
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dioptra,  and  its  employment  in  the  solution  of  such 
problems  as  sinking  a  shaft  to  strike  a  given  tun- 
nel, making  tunnels  from  opposite  sides  of  a  moun- 
tain meet,  finding  of  an  inaccessible  height,  or  the 
distance  across  a  wide  stream.  Tliis  last  seemed 
to  be  a  favorite  problem  of  the  Greek  geometers, 
each  having  his  own  pet  solution.  Needless  to  say, 
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each  solution  was  based  ou  the  siniilaiity  of  tri- 
angles. Hero  claims  ease  of  solution  of  these  prob- 
lems with  his  improved  dioptra  ami  this  is  readi- 
ly accorded  when  one  knows  the  construction  uf 
the  instrument. 

The  dioptra  seems  to  have  consisted  of  a  llat 
brass  rod  about  eight  feet  long,  provided  with  sights 
at  each  end  and  supported  upon  a  jiillar  which 
could  l)e  brought  to  a  perpendicular  liv  means  of 
a  \ilnmmet  hanging  by  its  side.  The  r<;d  could  be 
adjusted  to  a  horizontal  by  means  of  a  water-level 
applied  to  its  side.  This  .-iighting  rod  was  not  im- 
mediately fastened  to  the  pillar,  lint  was  iiKniiilcd 
upon  two  ingenious  screw  mechanisms,  devised  to 
allow  the  rotation  of  the  rod  horizontally,  and  to 
a  lesser  degree,  vertically.  Right  angles  were  set 
out  by  means  of  a  second  rod  placetl  at  riiiht  angles 
to  the  first,  the  principle  of  the  Groma,  or  by  means 
of  a  stop  or  button  in  one  of  the  screws  which 
stopped  the  horizontal  motion  of  the  rod  when  it 
had  revolved  through  exactly  ninety  degrees.  For 
use  with  the  diopti-a,  two  rods  or  poles  were  pro- 
vided which  closely  resembled  the  improved  leveling 
rods  of  today.  These  were  about  twenty  feet  long, 
and  were  provided  with  a  slide,  which,  by  means  of 
a  string,  could  be  raised  until  the  total  lieigth  of  the 
rod  was  about  forty  feet.  Fastened  tc  the  slide  was 
a  circular  target,  colored  half  black,  half  white,  and 
graduations  were  marked  upon  the  rod.  The  man- 
ner of  employment  of  the  dioptra  and  rods  is  ob- 
vious, and  from  the  writings  of  Vitnivius  (Fii-st 
century  B.  C),  it  is  evident  that  the  Romans 
adopted  it  for  all  nice  calculations  and  for  laying 
out  the  right  angled  streets  and  divisions  of  the 
Roman  military  camp. 

"Whether  or  not  this  instrument  was  generally 
tised  during  later  times  is  not  known.  Probably 
some  sort  of  a  cross-staff  arrangement  was  used. 
Btit  it  nmst  be  conceded  that  this  rude  instrument 
was  the  fore-runner  of  the  modern  highly  developed 
theodolite  or  transit  instrument. 

The  measurement  of  other  than  right  angles 
seems  not  to  have  been  jiractised  during  these  times 
by  the  (ireeks  or  Romans,  except  in  the  field  of  as- 
tronomy, and  then  not  until  the  time  of  Ptolemy, 
though  he  derived  the  practise  ivmu  Hipi)archus. 
Even  the  great  Antanionins  seems  to  have  had  no 
method  of  determining  the  directions  of  the  various 
roads  in  the  provinces  concjuered  by  the  Romans, 
though  on  his  map  he  gives  the  distances  between 
important  points  in  Roman  miles,  determined,  no 
doubt,  by  pacing,  which  was  the  common  method  of 
measuring  distances  in  those  days. 

At  this  ])eriod  a  sort  of  a  leveling  device  was 
in  use  which  was  constructed  as  follows:  The  in- 
strument consisted  of  a  long  horizontal  bar  in  which 


was  i)laced  a  metallic  tube  running  the  full  length 
of  the  bar.  (ilass  cylindei-s  were  placed  at  right 
angles  to  each  end  of  the  metallic  tube  and  con- 
necti'(l  tliereto.  These  glass  cylinders  were  jirovideil 
with  vertical  plates  which  c<ju1(1  be  raised  or  low- 
ered by  screws,  and  these  plates  were  slotteil  hori- 
zontally to  permit  sighting.  Evidently  the  atfair 
was  tilled  with  water  .so  that  it  stood  in  each  of  the 
glass  cylilnders  at  the  ends.  The  plates  were  then 
moved  vertically  until  the  slots  came  opposite  the 
water  level  and   thus  a  level  line  was  determined. 
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This  device  or  a  similar  one  may  have  been  com- 
biueil  with  the  dioptra,  but  the  evidence  on  this  last 
is  very  uncertain. 

Between  Roman  and  llediaeval  times  there 
exists  another  gap  in  our  history,  similar  to  that 
which  exists  between  Egyptian  and  Greek  times. 
And  just  as  in  that  gap  of  time  the  (Jronia  devol- 
oped,  likewise  in  this  gap  the  compass  appeared. 

It  is  affirmed  that  Marco  Polo,  in  the  year  1295, 
brought  it  from  Cathay  to  Italy,  and  that  some  fif- 
teen years  later  it  was  mounted  in  box  form  by  one 
Flavio  Giajia  of  Amalfi.  Other  authorities  have 
it  that  the  first  authentic  mention  of  the  coni]>ass 
was  by  Alexander  Xeckham,  an  Englishman  who 
died  in  1217,  and  that  the  first  tangible  description 
of  the  compass  wa«  in  a  letter  to  Petrus  Perigrinus 
De  Maricourt,  wn-itten  in  ]2(i!>.  This  last  mentioned 
compass  was  divided  into  four  (piadrants  of  ninety 
degrees  each.  However  the  first  mention  of  the 
compass  as  applied  to  surveying  seems  to  have  been 
in  an  anonymous  German  work  on  mining,  pub- 
lished in  the  year  I.jOS.  Several  cojiies  of  this  book 
are  in  the  libi-ary  of  the  Freiluirg  Mining  Academy. 
.\gricola,  in  his  "He  De  Metallica"  (1548)  men- 
tions the  "Setzcompass"  which  seems  to  have  been 
used  extensively  in  mining  surveying  at  this  time. 
This  consisted  of  a  circular  wooden  block,  into 
which  concentric  circular  grooves  were  cut  and  filled 
with  colored  wax.  The  center  of  the  block  was  hol- 
(Oonlinued  on  Page  210) 


Importance  of  Study  of  English 

H.  H.  S3I1TH,  e.e.,  '24 


"An  eugmeer  is  not  a  business  man." 

This  seems  to  be  the  idea  of  the  general  public, 
when  the  leadership  of  important  works  is  consid- 
ered. That  this  impression  has  taken  a  strong  hold 
among  people  connected  with  governmental  enter- 
prises, in  particular,  is  shown  by  the  folk)wing 
phrases  included  in  a  public  statement  made  liy 
Secretary  of  the  Interior,  Work,  in  commenting  on 
certain  recent  changes  in  the  personnel  of  the 
Bureau  of  Keclamation.  He  says  that  while  the 
ability  of  the  engineer  is  "primarily  essential  to  con- 
struct dams  and  ditches"  the  pi'oblems  later  en- 
countered in  the  administration  and  operation  of 
the  Bureau  can  be  "best  handled  by  a  practical  busi- 
ness man."' 

In  other  words,  a  great  many  people  think  that 
while  an  engineer  is  indispensable  in  the  carrying 
out  of  important  public  works,  the  nature  of  his 
training  and  ability  does  not  fit  him  to  become  the 
executive  head  of  the  organization,  as  well  as  a 
politician  or  a  lawyer.  The  "business  man"  is  to 
be  the  general  manager,  while  the  engineer  is  mere- 
ly a  "hired  man"  who  is  to  cari-y  out  the  program 
laid  out  by  his  superior. 

This  feeling  has  been  recognized  and  much  has 
been  said  about  the  training  of  young  engineers  to 
take  a  more  active  part  in  public  affairs,  to  the 
end  that  engineers  be  recognized  as  men  capable 
of  handling  the  more  important  aspects  of  the  enter- 
prises with  which  they  are  associated.  Indeed,  it 
has  become  quite  popular  to  preach  to  them  about 
the  necessity  of  taking  a  more  prominent  part  in 
social  activities  for  that  reason. 

Turn  to  almost  any  periodical  dealing  with  engi 
ueering  subjects,  engineers'  professional  relations, 
and  the  like,  and  you  will  find  an  article  urging 
young  engineers   to   identify   themselves   with   the 
civic  affairs  of  their  community. 

But  too  often  such  articles  deal  merely  in  glit- 
tering generalities,  and  do  not  give  any  real  help 
to  the  persons  addressed.  The  need  now  is  not  so 
much  to  create  a  desire,  as  to  give  some  more 
definite  suggestions  as  to  how  to  attain  the  end 
that  they  so  much  desire. 

Dr.  Thomas  T.  Read,  who  was  formei'ly  Super- 
vising Mining  Engineer  of  the  United  States  Bureau 
of  Mines,  in  speaking  before  the  last  annual  con- 
vention of  the  American  Association  of  Engineers, 
said :  "The  proper  way  in  which  to  exercise  author- 
ity is  to  inform  and  convince  people  of  what  ought 


to  be  done,  because  if  they  are  informed  and  con- 
vinced, they  will  do  it  without  any  compulsion." 
But  here  lies  the  difficulty,  v>erhaps.  that  bars  many 
engineers  from  exercising  the  authority  that  should 
belong  to  them  by  virtue  of  their  ability  and  im- 
portance in  the  modern  world. 

Most  engineer-s  lack  thr  aliility  to  "inform  ami 
convince"  because  they  cannot  express  tlieuiselves 
in  clear  and  forceful  language.  It  is  not  enough 
to  be  able  to  state  facts  plainly,  but  a  man  must  be 
able  to  put  forth  his  ideas  in  such  a  form  that  they 
are  not  only  easy  to  understand,  but  are  in  addition 
interesting  enough  to  attract  the  attention  of  the 
people  he  desires  to  reach. 

It  is  not  as  hard  to  reach  the  goal  as  it  might 
seem.  Xo  man  intelligent  enough  to  be  an  engineer 
is  unable  to  speak  grammatically  correct  English. 
If  he  is  careful,  he  can  avoid  the  pitfalls  of  the  split 
infijiitive.  the  dangling  participle,  and  otlier  horrors 
of  the  grammarian.  Tlie  difficulty  lies  not  so  much 
in  how  to  talk  and  write,  as  in  what  to  talk  and 
write  about. 

There  is  no  short-cut  to  facility  in  writing,  how 
ever.  Practice  is  very  necessary  to  reach  perfec- 
tion in  anything.  Let  a  young  engineer  that  is  in- 
terested in  the  work  he  is  doing,  or  in  some  partic- 
ular phase  of  an  engineering  job,  pick  out  some 
striking  thing  about  it  and  try  writing  a  short 
article  to  be  published  in  the  local  newspaper.  He 
may  not  be  successful  the  first  few  times,  but  if 
he  will  study  to  pick  out  some  interesting  thing 
that  will  be  of  interest  to  the  general  public,  and 
not  get  too  technical,  the  articles  will  get  better, 
and  eventually  be  printed.  And  he  will  be  sur- 
prised at  the  results.  Aside  from  the  mild  notoriety 
he  will  get,  he  will  have  an  increasing  feeling  that 
he  can  put  his  ideas  across. 

After  all,  there  is  not  such  a  vast  difference  be- 
tween building  a  bridge  of  steel  and  concrete  from 
one  side  of  a  river  to  the  other,  and  building  a 
bridge  of  words  and  ideas  from  one  mind  to  an- 
other. If  a  man  can  study  the  properties  of  mate- 
rials and  construct  a  material  bridge  that  will  do 
what  it  is  expected  to  do,  he  can  study  the  prop- 
erties of  language  and  construct  an  intellectual 
bridge  that  will  reach  out  and  unite  men  as  it  is 
expected  to  do. 

And  then,  with  misunderstanding  cleared  away. 
it  will  be  possible  for  men  to  see  that,  essentially, 

"An  engineer  is  a  real  business  man." 
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Cement  Packing 
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Tills  (irfirlr  ir<ix  sclrcted  from  the  ■pajjcrs  ruiiiinil  hi/  Chi  I'iikUhii 
nf  itx  plrdqvfi. — Editok. 


Years  ajio  tlie  barrel  was  an  almost  universal 
container.  Sn<>ar,  flower,  crackers,  and  cement  were 
sliijjped  ill  llieiii.  A  han'cl  of  cement,  though, 
wei<ih(!(l  40(1  pounds,  and  it  was  soon  found  that 
this  was  too  heavy  a  weight  to  be  handled  econom- 
ically on  construction  work.  Then  the  cloth  sack. 
contaiiung  !I4  pounds  net,  was  ailo]iled,  and  is  still 
the  standard.  Attempts  have  recently  been  made 
to  substitute  paper  sacks  similar  to  those  used  ff)r 
tinishiug  lime,  tint  they  have  not  been  very  suc- 
cessfid. 

The  packing  of  cement  is  made  very  difficult  by 
the  uatTire  of  the  material.  The  particles  are  al- 
most as  sharp  as  emery,  and  so  fine  that  they  filter 
into  all  jiarts  of  the  machinery.  Hence  cement 
equipment  is  sid)ject  to  tremendous  wear,  and  deli- 
cate parts  are  soon  out  of  order. 

When  cement  is  full  of  air,  it  flows  almost  like 
water,  but  when  compacted,  it  will  stand  with  al- 
most vertical  faces.  This  iiroperty  makes  it  very 
easy  to  handle  with  screw  conveyors,  but  gives 
trouble  in  the  storage  bins. 

Since  the  demand  varies  with  the  season,  the 
mill  must  have  a  large  storage  capacity  for  the 
tinished  product.  The  material  goes  into  storage 
hot  from  the  kilns,  and  is  still  warm  when  it  is 
drawn  out  for  packing.  In  the  late  summer,  when 
the  stored  cement  is  exhausted,  the  packers  must 
handle  stuff  so  hot  it  almost  burns  their  hands. 

In  one  large,  modern  cement  plant  with  which 
1  am  acquainted,  large  steel  silos  are  used  for  stor- 
age. In  front  of  the  storage  silos  is  the  packing- 
house, where  the  cement  is  sacked.  A  switch  track 
runs  along  the  open  side  of  the  packing  house. 
There  are  ten  packing  machines,  with  a  siii.ill  stoi-- 
Mge  bin  over  each. 

From  tile  storage  silos  the  cement  is  taken  to 
a  screw  conveyor  which  feeds  the  working'  bins  over 
the  ])acking  machines.  Above  each  bin  there  is  an 
opening  in  the  bottom  of  the  conveyor  trough 
through  which  the  cement  drops,  until  the  bin  is 
full.  Then  the  cement  in  the  bin  ]iliigs  the  hole, 
and  the  charge  in  the  conveyor  is  carried  on  to  the 
ue.vt  bin.  Any  overflow  from  the  last  bin  is  car- 
i-ied  down  a  spout  to  the  bottom  of  the  storage 
silos,  and  starts  its  journey  over  again. 

Seven  of  the  packing  machines  are  of  the  hand 
type.     They  were  the  first  kind  installed,  and  are 


\eiy  simple  in  construction.  A  vertical  spout  of 
slightly  smaller  diameter  than  a  cement  sack  leads 
down  from  the  working  bin.  A  power  auger  inside 
the  spout  feeds  down  the  cement,  and  by  stopping 
the  auger,  the  How  of  cement  is  also  stopped.  A 
sack  is  slipped  onto  the  spout,  and  its  bottom  rests 
on  a  spring  susjieuded  table.  Then  the  auger  is 
started  and  the  cement  fed  into*  the  sacks.  When 
the  proper  weight  is  attained,  the  table  drops  down 
and  stops  the  auger.  Then  the  workman  ties  the 
sack,  and  puts  it  onto  liis  two-wheeled  hand  truck. 
Seven  sacks  are  handled  af  a  time,  and  that  is  a 
jiretty  good  load  for  a  strong  man. 

There      are       three       semi-automatic       packing 
machines  in  the  plant.    They  operate  on  an  entirely 
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Cross  Suction-  ok  Ckmen't  Packixo  Machine 

different  principle  from  tlic  hand  niachiues.  Three 
or  four  sacks  arc  lillcil  at  niicc,  each  is  handled  in- 
dividually. 

II    would   lie  very  inconvenient  to  tie  the  sacks 
(Continued  on  Page  207) 
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Farewell,  Seniors!    Best  Wishes 

■Trnio  biiiigs  a  now  jjoriod  in  life  witli  its  uiniiy  now  responsibilitios  to  tlio  {iraduating 
seniors.  Just  how  well  a  man  is  fitted  for  those  responsil)ilitios  dejiends  greatly  on  the 
man,  liowever,  every  senior  may  feel  that  ho  is  pretty  well  fitted  for  life  when  he  receives  his 
degree.  Other  things,  sncli  as  experience  and  further  education,  will  add  to  his  fitness  as 
tiiiio  goes  on. 

The  nia,jority  of  those  graduating  will  not  take  graduate  work,  and  it  is  they  whom  we 
caution  to  provide  some  means  for  further  education.  Perliaps  in  no  field  is  advance  being 
made  more  rapidly  than  in  the  field  of  engineering,  and  uidoss  one  keeps  in  touch  w'ith  the 
latest  develoi)ments  iu  the  profession  he  is  certain  to  soon  fall  behind  and  be  grouped  with 
those  who  have  not  been  successful.  Such  a  career  is  wilful  and  inexcusable,  for  there  is 
a  sure  and  certain  way  to  keep  in  touch  with  the  latest  development  in  the  ]irofession; 
namely,  through  the  onginoi'riug  societies  which  (anl)race  every  braucli  of  engineering'. 

There  is  no  better  way  to  keep  in  touch  with  the  profession  than  through  the  publica- 
tions of  the  various  onginoering  societies.  Each  society  ]>rovides  a  nunnborship  for  yinnig 
engineers  and  eveiy  graduating  senior  sliould  Ik^couio  a  membtM-  of  the  society  in  his  i)artic- 
ular  field  at  once.  The  value  and  necessity  n\'  such  a  rclatioiishiii  canudi  bo  overemipjia- 
sizod,  and  wo  say  to  o\erv  senior: 

■lain    thr   ciujliicvruni  s<,(iiii/   in    i/oiir  iiarlieuUtr  field  of  (  iifiiiiciriiif/. 

A  Suggestion  for  the  Summer 

Probably  sinnmer  will  tind  most  of  the  engineers  engaged  in  some  kind  of  work  relative 
to  their  i)articular  branch  of  engineering,  and  nmny  will  find  their  work  (rf  sufficient  inter- 
est to  write  about  it  and  tell  others  of  their  experiences.  Such  interest  is  to  be  comuHMided 
and  it  is  hoped  that  more  and  more  engineers  will  take  such  an  attitude  toward  their  work 
and  write  concerning  it. 

To  add  impetus  to  the  uuivemenf,  Mr.  .1.  V.  Shaefer,  '8!),  has  offered  an  annual  jirize 
for  the  Itest  arliclo  on  summer  work.     Next  year  the  jn-izcs  will  lie  ^i'.")  foi-  the  best  article, 
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and  §li)  for  the  next  best  article.  The  Tcchnosiaph  is  anxious  to  supjiort  the  movement 
also  and  is  anxious  to  pulilish  student  articles  of  merit  that  come  to  its  attention.  We  urjie 
every  engineer  to  write  an  article,  for  rej^ardless  of  whether  or  not  it  wins  a  prize  oi-  is  pnli- 
lislied,  the  writer  will  uhtain  considerahle  valiiaiile  training  in  expressing  himself  and  in  the 
use  of  English. 

The  Technograph  wislies  every  engineer  a  happy  summer,  ami  hopes  that  all  will  come 
back  in  the  fall  with  a  mmjilete  knowledge  of  the  work  that  they  liave  been  (ui  all  summer, 
and  determined  to  wiitc  an  article  alunil  it.  The  value  of  the  experience  will  l)e  well 
worth  the  effort. 


Dr.  Nathan  Richer 

In  the  i>assing  of  Dr.  Xathan  Clitford  Kicker,  Professor  Enuu'itus  of  Architecture,  the 
University  has  lost  one  of  its  oldest  and  most  eminent  alumni,  and  the  profession  has  lost 
one  of  its  most  brilliant  scholars.  In  the  C5ollege  of  Engineering  and  particularly  in  the 
Department  of  Architecture  will  his  loss  be  felt  for  it  was  there  that  he  was  best  known  and 
most  resi)ected. 

Dr.  Kicker  was  an  untiring  and  zealous  seeker  after  knowledge,  and  his  success  in 
broadening  the  scope  of  architectural  education  in  America  will  be  remendiered  as  long  as 
architecture  is  taught  at  Illinois.  In  particular  will  he  be  remembered  by  his  students  and 
co-workers,  who  knew  him  not  only  as  a  great  scholar  btit  also  as  a  kind  and  sympathetic 
friend. 

His  life  will  be  an  inspiration  to  every  student  of  architecture,  his  works  will  be  remem- 
bered down  through  the  years,  and  his  great  contribution  to  education — the  Kicker  Library 
of  Architecture — will  stamp  him  forever  as  a  man  who  lived  that  he  might  help  his  fellow 
man,  and  who  asked  no  reward  other  than  that  of  knowing  that  his  life  had  been  worth 
while.    Such,  indeed,  is  a  great  man. 


The  Engineers  vs.  Campus  Traditions 

In  this  day  when  law  lu'eaking,  in  some  forms  at  least,  is  looked  upon  by  a  great  many 
as  a  clever,  admirable  and  daring  accomplishment,  and  is  becoming  the  common  practise 
of  the  same  many,  it  is  little  wonder  that  one  of  our  campus  traditions — an  tinwritten  law 
— should  come  in  for  its  share  of  flagrant  violations.  Yet,  how  decidedly  "undever,"  "un- 
adniirable"  and  "undaring"  it  is  to  violate  a  campus  tradition. 

T'nlike  the  civil  law,  there  is  no  policeman  to  enforce  a  cam]>us  tradition;  there  is  no 
penalty  for  its  violation.  Hence  there  is  noone  to  outwit  and  no  one's  eyes  "to  pidl  the 
wool  over,"  so  that  in  no  way  is  there  anything  admirable  in  the  deed.  It  reminds  one  of 
the  person  who  cautiously  looks  around  to  see  if  he  is  beiiig  observed  liefore  cheating  in  a 
game  of  solitaire.  We  laugh  at  such  a  person  for  he  is  cheating  no  one  but  himself;  yet,  how 
little  diffei'cnt  is  his  action  from  that  of  a  student  who  thinks  how  brazen  and  lawless  he  is 
because  he  breaks  a  rule  that  he  is  supposed  to  enforce  when  he  smokes  on  the  campus. 

This  semester  there  has  been  a  continual  growth  in  the  number  of  men  who  smoke  on  the 
campus.  Evidently  there  is  little  regard  for  this  one  distinctive  tradition  of  our  campus, 
and  unless  student  sjiirit  changes  at  once,  the  tradition  will  be  but  a  memory. 

The  engineers  have  been  as  guilty  as  any  others  in  smoking  on  the  campus,  and  despite 
efforts  to  stop  it  open  violation  of  the  traditicui  continues.  Remend)er  engineers,  that  as 
students  of  the  University,  the  tradition  is  ycnii's.  It  is  up  to  each  and  eveiw  engineer  to 
uphold  and  further  it.  This  can  be  best  done  by  not  smoking  on  the  campus,  and  by  dis- 
couraging others  from  smoking  on  the  campus.  Kemember,  no  one  admires  a  man  who  cheats 
at  solitaire. 


COLLEGi: 
NOTES 


Final  Honors 

Tweiity-foui-  senior  engineers  have  been  awarded 
Final  Honors  liv  the  University  for  excellence  in 
scholastic  work.  L.  J.  Bowditch,  m.e.,  was  the  high- 
est in  the  college  with  an  average  of  A  in  all  of 
the  reijuired  work  in  his  course.  The  men  receiv- 
ing Final  Honors  and  their  averages  are:  L.  R. 
Andrew,  4.89;  H.  U.  Arniug,  4.70;  V.  W.  Boeker, 
4.81;  L.  J.  Bowditch,  5.00;  V.  P.  Buddeke,  4.34; 
L.  A.  Burch,  4.70;  J.  I.  Cain,  4.68;  G.  E.  Catlin, 
4.00 ;  H.  Y.  Cliaug,  4.4'J ;  M.  K.  Fahustock,  4.83 ;  E. 
C.  Hartmanu,  4.79;  K.  E.  Hookham.  4.58;  J.  T. 
Jackson.  4.41  ;  Frederick  Lindvall.  4.83 ;  F.  L.  Molo- 
han,  4.50;  G.  V.  Nelson,  4.07:  T.  E.  Orniiston,  4.80; 
G.  G.  Robinson,  4.85;  J.  W.  Komig,  4.55;  M.  W. 
Rosenstein,  4.79;  X.  E.  Sowers.  4.85;  X.  A.  Tolch, 
4.49;  H.  E.  AVessman,  4.94;  and  C.  C.  Young,  4.71. 


Engineers  in  Activities 

The  spring  athletics  and  the  annual  crop  of 
pledge  rilibons  have,  as  usual,  found  many  recruits 
among  the  engineers. 

"When  the  track  team  left  for  the  Pacific  coast 
to  meet  tiie  Univei'sity  of  California  sijuad  four 
engineers  were  on  the  list.  Milt  Angier,  e.e.,  ''li. 
and  his  javelin  were  there  as  usual  together  with 
Art  Rehni,  g.e.,  "25,  Johnny  Koouz,  r.e.e.,  ''2^,  and 
Ernie  Pouzer,  e.e.,  "25. 

L.  J.  Simmonich.  e.e.,  '25,  has  been  holding  down 
first  base  on  the  ball  team.     G.  S.  Biuger,  e.e., 
C  V.  Erickson,  e.e.,  '25,  and  T.  B.  Eichler,  m.e., 
are  also  on  the  varsity  scpiad. 

Several  more  have  found  time  for  some  extra 
work  for  the  Illinois  Union.  li.  R.  iTorris,  e.e..  '25, 
is  a  niend>er  of  the  Union  Cabinet.  M.  N.  Quade, 
e.e.,  '25,  is  chairman  of  the  membership  comiuittee 
for  the  ensuing  year,  and  Ken  Pierce,  e.e.,  '25,  is 
the  head  of  the  social  committee.  The  latter  is 
also  a  member  of  the  Illini  Publishing  Company's 
board  of  control. 

Paul  Duca,  arch.,  '25,  and  C.  L.  Abney,  cer.e., 
'25.  have  been  initiated  into  Mask  and  Bauble. 

Ted  Parker,  e.e.,  '25,  was  the  general  manager 
of  the  1924  Electrical  Show. 


'20, 
'20, 


W.  L.  Edholm.  arch.e.,  '26,  and  E.  B.  Brooks, 
ry.c.e.,  '24,  were  in  tlie  cast  of  the  ■"Hottentot." 

V.  W.  Boeker.  cer.e.,  '24,  F.  L.  Michaels,  cer.e.. 
'24,  and  R.  F.  Fellows,  cer.e.,  '24,  have  been  made 
associate  members  of  Sigma  Xi,  honorary  scientific 
fraternity. 

K.  C.  Hu,  g.e.,  '25,  S.  Hsieh,  min.e.,  '24,  and  H. 
Y.  Chang,  e.e.,  '24,  were  initiated  into  Phi  Kappa 
Epsilon. 

F.  E.  Leib,  e.e.,  '26,  A.  W.  Felt,  arch.e.,  '25,  C. 
E.  Clifton,  g.e.,  '25,  and  K.  B.  Strong,  cer.e.,  '26 
were  pledged  to  Pierrots  for  their  work  in  the  opera. 

The  University  Glee  Club  had  the  following 
engineers  among  its  members :  S.  B.  Hunt,  e.e.,  '25 ; 
\y.  \y.  Shipley,  m.e.,  '24.  D.  B.  Tuzhorn,  m.e.,  '25; 
C.  H.  Wilder,  m.e.,  '27;  R.  O.  Wertz,  m.e.,  '25. 

The  engineere  in  the  Second  Glee  Club  were:  C. 
C.  Anderson,  m.e.,  '24;  R.  S.  Doak.  e.e.,  '27,  R.  C. 
Ballard,  e.e.,  '25;  W.  G.  Kennedy,  e.e.,  '25;  C.  T. 
Paul,  arch.,  '25 ;  H.  L.  Funk,  e.e.,  '24;  C.  M.  Peebles, 
e.e.,  '27;  R.  O.  Stauss,  g.e.,  '26;  H.'  A.  Smith,  e.e., 
'27;  and  J,  B.  Ward,  e.e.,  '27. 

In  the  cast  of  "Carlotta,"  the  student  opera,  the 
following  engineers  had  parts ;  C.  O.  Anderson,  m.e.. 
'24;  E.  C.  Johnson,  arch.e.,  '24;  J.  C.  Sager.  ni.  and 
s.e.,  '25;  R.  O.  Stauss,  g.e.,  '25;  L.  Coughlin,  g.e., 
'25;  T.  J.  Hynds,  g.e.,  '26;  AV.  L.  Brazee,  ry.e.e., 
'26;  E.  E.  Blount,  e.e.,  '26:  and  AA'.  G.  Kennedy,  e.e.. 
'25. 

The  following  engineers  who  have  had  important 
positions  on  various  campus  publications,  were  in- 
itiated into  Pi  Delta  Epsilon,  honorary  interpublica- 
tiou  fraternity,  this  spring:  R.  C.  Tower,  g.e.,  '25; 
R.  G.  Johnson,  arch.,  '25;  AA'.  P.  AA"hituey.  cer.e., 
"25;  C.  E.  Parmelee,  cer.e.,  '25;  R.  J.  Ganger,  arch., 
"25;  P.  G.  Dingledy.  g.e.,  '25  and  L.  R.  Ludwig, 
rv.e.e..  '25. 


Fraternity  Activities 

Tai-  Beta  Pi 

Tan   Beta   Pi,   honorary  eugineering  fraternity, 

recently    took    into    membership    seventeen    junior 

engineers.     The  initiation  banquet  was  held  at  the 

luTiian  Hotel.  AA'ednesday  evening,  April  the  ninth. 
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bciii^  well  attcudetl  by  the  stinlcnt  .iml  t'nciilty 
members. 

Prof.  G.  A.  Goodeuough  acted  as  toastmaster. 
G.  G.  Robiuson,  '24,  gave  the  address  of  welcome 
and  M.  X.  tjuade.  "2~k  responded  in  behalf  of  the 
initiates.  The  remainder  of  tlie  jirojirani  was  given 
by  Prof.  H.  F.  Moore,  who  siioke  on  the  ''Broad- 
Minded  Engineer."  Prof.  AV.  M.  Wilson,  who  talked 
on  "The  Engineer  in  National  Defense."  and  Prof. 
L.  H.  Proviue.  who  choose  for  his  topic,  "It  Csm't 
Be  Done." 

The  names  of  the  new  initiates  are  as  follows : 
R.  O.  Askey.  e.e.,  '2.");  W.  S.  Clayton,  c.e.,  '25;  W. 
H.  Clingman,  e.e.,  ''2T^:  P.  G.  Dingleily,  g.e.,  "23;  C. 
F.  Henuess,  m.e.,  '25;  S.  B.  Hunt,  e.e.,  "25;  R.  A. 
Jascoviak,  e.e.,  '25;  W.  G.  Kennedy,  e.e.,  "25;  A.  J. 
McMaster,  g.e.jjjiy.,  '25;  George  Mican,  m.e.,  '25; 
L.  A.  Mollman,  e.e.,  '25;  G.  E.  Morris,  min.e.,  "25;  T. 
W.  Oliver,  c.e.,  '25;  M.  N.  Quade,  c.e.,  "25;  B.  G. 
Rich,  m.e.,  '25;  I.  D.  Sklovsky,  m.e.,  '25;  and  L. 
Wolinsky,  c.e.,  '25. 


Thet.\  Tau 

Theta  Tan,  professional  engineering  fraternity, 
has  had  several  interesting  programs  this  spring. 
At  the  meeting  on  Mar.  IS,  at  the  I'hi  Kappa  house, 
H.  U.  Arning,  e.e.,  '24,  gave  a  talk  on  Niagra  Falls 
in  which  he  pointed  out  the  beauties  of  the  falls 
in  addition  to  telling  of  the  power  development 
there.  At  the  Ilus  house  on  April  1,  E.  C.  Hart- 
mann,  c.e.,  '24,  told  of  the  Decatur  Water  Sui)ply 
Dam  at  Decatur,  Illinois.  Hartmann  worked  on 
this  i)roject  for  several  summers  so  he  was  intimate- 
ly acquainted  with  the  subject.  His  talk  was  most 
interesting,  and  brouglit  out  much  discussion  from 
the  meeting.  Tlie  meeting  on  April  24,  was  held 
at  the  Alpha  Sigma  Phi  house  and  C.  H.  Dodge, 
min.e.,  '24,  told  of  his  summer's  experiences  while 
working  in  the  Anaconda  copper  mines.  At  the 
meeting  on  May  8,  a  most  interesting  program  was 
presented  by  L.  J.  Simonich,  e.e.,  '24,  who  told  of 
the  experiences  of  tlie  baseball  team  on  the  southern 
training  trip,  and  by  A.  C.  Rehm,  g.e.,  '25,  and  E. 
D.  Ponzer,  e.e.,  '20.  who  told  of  the  experiences  of 
the  track  team  on  their  recent  trip  to  California 
for  the  dual  meet  with  tlie  I'niversity  of  California. 
The  events  narrated  were  most  interesting  and  en- 
tertaining. 

The  spring  iiiitiaticm  was  held  on  Sunday  after- 
noon, April  (!,  at  the  Sigma  Aljjha  Epsilon  liouse, 
and  was  followed  in  the  evening  with  a  I)an(iuet  at 
the  Urbana-Lincoln  Hotel.  M.  M.  McClelland,  c.e., 
'24,  was  toastmaster,  and  called  on  the  following 
members:  M.  N.  Quade,  c.e.,  '25,  "Welcome";  .1.  R. 
Broderick,  e.e.,  '26  "Response" :  R.  B.  Sargeant,  m.e.. 


'24;  K.  L.  Dynes,  m.e.,  '24;  Prof.  Jamison  \'awter, 
"The  Aim  of  Tlieta  Tau";  and  Prof  W.  M.  Wilson, 
"Oriental  Rugs."  Tiie  f(dlowing  new  mendjers  were 
welcomed  into  the  friiternity: 

C.  D.  Anderson,  g.e.,  '2<i;  J.  A.  Blair,  min.e.,  '25; 
.1.  H.  Broderick,  e.e.,  '26;  M.  M.  Oooledge,  m.e.,  '25; 
F.  W.  Copp,  ry.m.e.,  '25;  P.  G.  Dingledy,  g.e.,  '25; 
T.  B.  Eichler,  m.e.,  '26;  C.  H.  Elder,  e.e.,  '25;  W. 
(i.  (Jnild,  c.e.,  "25;  T.  .1.  llyiids,  g.e.,  '25;  W.  E. 
Lynch,  e.e.,  "26;  E.  P.  Mahoney,  g.e.,  '25;  A.  E. 
iluerton.  m.e.,  '25;  E.  R.  Morris,  c.e.,  '25;  E.  D. 
Ponzer.  e.e.,  '26;  B.  H.  Quackenlmsh,  c.e.,  '26;  E. 
H.  Taze,  m.e.,  '26;  M.  L.  Tucker,  e.e.,  '25;  and  (J. 
N.  Wickhorst.  m.e.,  '25. 


Sigma  T.\u 

Sigma  Tau,  honorary  engineering  fraternity 
has  elected  it's  new  officers  for  the  following  yea" 
The  new  otficers  now  leading  the  chapter  are:  R. 
G.  Johnson,  '25,  president :  E.  R.  Troclie,  "25,  vice 
president;  J.  E.  Innian,  recording  secretary;  W. 
A.  Rolleston,  '25,  treasurer;  C.  V.  Erickson,  corres- 
ponding secretary ;  and  T.  A.  Mollman,  '25,  histo- 
rian. 

The  fraternity  also  announces  the  initiation  of 
the  following  men : 

E.  V.  Johnson,  min.e.,  '25;  S.  S.  Ball,  c.e.,  '25; 
A.  T.  Koenen,  min.e.,  '25;  C.  T.  Paul,  arch.,  '25; 
A.  W.  Krieg,  a.e.,  '25;  J.  A.  Boyd,  a.e.,  '25;  C.  C. 
Anderson,  ry.e.,  "25;  B.  P.  Pond,  m.e.,  '25;  R.  B. 
Hall,  m.e.,  '25;  B.  G.  Rich,  m.e.,  '25;  L.  A.  Burch, 
m.e.,  '24:  S.  H.  Reid,  c.e.,  '25;  W.  S.  Clayton,  c.e., 
"25;  E.  Bremer,  min.e.,  '25;  J.  C.  Arntzen,  a.e.,  '25; 
W.  G.  Kennedy,  e.e.,  '25 ;  H.  L.  Hildebrand,  e.e.,  '25 ; 
W.  V.  Woodward,  e.e..  '25;  C.  E.  Parmelee,  cer.e., 
'25;  and  H.  A.  Bartling,  e.e.,  '25. 

The  initiation  was  held  April  15th  at  the  Innian 
Hotel  and  was  f(dloweil  by  a  baiKjuet.  After  the 
banquet  Prof.  Mclntire,  Dean  M.  S.  Ketchum  and 
Dr.  I.  O.  Baker  spoke. 


The  Architectural  Fete 

The  Ttli  annual  Arch.  Fete,  the  Chinese  "Feast 
of  the  Welcome  to  Spring,"  was  held  in  Ricker 
Library,  March  2Stli.  The  corridors  were  trans- 
formed into  narrow,  crowded  Chinese  streets,  gay 
with  banners  and  fantasitc  lanterns  in  honor  of 
Spring.  Through  tliese  streets,  the  prefect  (Prof. 
C.  E.  Palmer)  led  liis  gorgeous  procession  headed 
liy  the  sacred  buffalo,  to  the  great  temple  of  Buddha, 
and  bade  his  followers  to  make  merry.  Costumes 
were  varied  and  colorful  as  the  decorations;  man- 
darins and  gods  danting  with  Geisha  girls  and 
coolies.  The  ]irizes  of  sets  of  Mali  Jongg,  for  the 
best  costumes  were  won  by  Pearl  Xesbit,  '24,  and 
Arthur  Gallion.  ;irch..  '24. 
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The  Impj'oved  Highway 
Laboratories 

One  of  the  distinct  inii)rovenients  of  wliich  the 
Civil  Engineering  Department  of  the  University  of 
Illinois  may  well  be  proud,  is  the  development  of  the 
Highway  Laboratories  during  the  past  school  year. 
A  complete  revision  of  facilities,  coupled  with  the 
purchase  of  additional  e<iuipment,  has  g;iven  us  one 
of  the  best  etpiipjied  groujis  of  laboratories  in  the 
country,  for  the  study  cf  road  building  materials. 
4,900  square  feet  of  floor  space  is  now  available  for 
laboratory  work;  including,  classrooms,  office  and 
storage  space,  8,000  s(piare  feet  is  available.  Fol- 
lowing is  a  short  description  of  each  laboratory. 

Cement  and  Concrete.  Tlie  cement  and  concrete 
laboratory  is  now  located  in  the  old  boiler  house, 
which  has  been  completely  refitted.  These  new 
quarters  have  been  provided  with  bins  for  the  stor- 
age of  cement,  standard,  ordinary  sand,  and  coarse 
aggregates.  Ample  space  is  available  for  the  stu- 
dent cement  tables,  and  for  the  molding  of  con- 
crete specimens.  A  separate  moist  room  with  atom- 
izer sprays  for  the  storage  of  specimens,  a  liri(iuette 
storage  tank,  and  a  pat  mcist  closet  have  been  in- 
stalled in  the  new  space  together  with  the  auto- 
matic temperature  regulator. 

All  of  the  eciuipmeut  for  cement  and  concrete 
work  has  been  removed  from  the  old  quarters  in 
the  Highway  Laboratory  Building.  A  new  Rotap 
sieve  shaker,  a  200,000  jiound  cylinder  testing 
machine,  a  new  motor-driven  Jaeger  mixer,  and  ad- 
ditional 2x4  and  (j  x  12  cylinder  molds  have  also 
been  added. 


Interior  of  Nox-Bitumixous  Laboratory 

Nan-hituniinnns.  The  removal  of  the  concrete 
equipment  from  the  non-bituminous  laboratory  has 
added  greatly  to  the  convenience  and  efficiency  of 
this  laboratory.  No  equipment  of  any  magnitude 
has  been  added  here. 


Elejnentary  Mtnminous.  Tlie  room  which 
formerly  housed  the  cement  laboratory  has  now 
been  completely  eijuipped  for  elementary  bitumi- 
nous work.  A  chemical  desk,  eipiipped  with  gas, 
has  been  moved  to  this  room.  Tlie  shelf  along  the 
west  side  of  the  room  has  also  been  equipped  with 
gas  and  is  used  for  special  apparatus.  On  the  south 
side  is  an  electrically  equipped  shelf,  and  on  the 
east  side,  a  shelf  specially  designed  for  solubilitj' 
tests  of  bitumens.  It  is  equipjied  with  vacuum 
pumps  for  six  independent  operations.  Several 
writing  tables  for  care  of  notes  and  computations 
have  also  been  added.  The.se  have  added  material- 
ly in  the  quality  of  work  ]ierformed. 

Adranced  BitKniinoiift.  The  old  liituminous  labo- 
ratory is  being  used  almost  entirely  for  advanced 
work  or  for  those  tests  which  demand  special  ap- 
paratus and  the  use  of  a  gas  hood.  This  room  has 
been  e(iuiiqied  with  a  six-stall  gas  hood  with  slid- 
ing glass  doors,  transite  partitions,  and  bottom 
lioards,  and  a  ventilating  fan.  Some  of  the  addi- 
tional equipment  installed  in  this  laboratory  and 
the  elemenfary  laboratory  are  a  Rotarex  extractor, 
a  small  electric  oven,  a  Saybolt-Furol  viscosimeter, 
and  several  types  of  extraction  and  distillation  ap- 
paratus. 

All  of  these  laboratories  will  be  in  readiness 
for  use  by  the  opening  of  school  next  fall. 


Engineers'  Co-operative  Society 

The  following  men  will  constitute  the  board  of 
directors  of  the  Engineers"  Co-operative  Society  for 
the  ensuing  year:  D.  W.  McGlashon,  ry.c.e.,  '25; 
C.  H.  Elder,  e.e.,  '25;  C.  L.  Abney,  cer.e.,  '25;  I.  V. 
Cbhen,  ry.e.e.,  '25;  H.  X.  Hayward,  e.e.,  '24;  L.  A. 
Gilnian.  arch.,  "25;  C.  "W.  Goodman,  a.e.,  '25;  T.  J. 
Hynds,  g.e..  "20;  W.  I).  Kimniel,  cer.e.,  '26;  L.  H. 
Bond,  ry.c.e.,  '2C ;  and  W.  H.  McKee,  e.e.,  "^(t. 

The  three  faculty  J-epresentatives  on  the  boaid 
of  directors  are:  Dean  H.  H.  lordan,  Professor  A. 
R.  Knight  and  I'rofessor  W.  M.  Wilson. 

The  otiicers  of  the  board  are:  President,  D.  W. 
McGlashon;  Vice-president,  C.  H.  Elder;  and  Sec- 
retary, C.  L.  Abuev. 


Phi  Eta  Sigma  Engineers 

Sunday,  April  lo,  saw  the  initiation  into  Phi 
Eta  Sigma,  freshman  honorary  scholastic  fraternity, 
of  eighty-two  men,  all  of  whom  had  averages  for 
their  first  semester  at  Illinois  of  4.5  or  above.  Of 
these  eighty-two  men,  thirty,  or  over  35  per  cent, 
are  Engineers  I  This,  indeed,  shows  well  for  our 
college  as  leading  the  other  larger  colleges  of  the 
campus  in  scholarshii).  Commerce  and  L.  A.  and 
S.  each  claimed  twenty-three,  while  the  remaining 
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six  were  Ag  students.  These  Fi-esliiu:m  Ihigineers 
may  well  be  proud  of  the  record  they  have  set  for 
their  college. 

Of  the  thirty  engineers,  nine  are  e.e.'s,  eight 
a.e.'s.  seven  e.e.'s,  five  ni.e.'s  and  one  r.e.  George  H. 
Zenner,  ni.e.,  leads  the  list  as  the  freslmian  engineer 
making  the  highest  average,  attaining  the  high 
standing  of  4.94.  D.  n.  I'letta.  t.e.,  I'anks  second. 
and  Thomas  F.  llcilains,  e.e.,  tliird.  The  other  engi- 
neers in  order  of  standing  are:  John  A.  Farwell, 
a.e. ;  D.  H.  Stover,  e.e.;  John  Franks,  e.e.:  R.  A. 
Niles,  e.e.;  John  W.  Ruettinger,  a.e.;  H.  K.  Wilson, 
a.e.;  R.  J.  Solomon,  e.e.;  C.  M.  Peebles,  e.e.;  Otto 
R.  Ariens,  e.e.;  W.  J.  Rothfuss,  ni.e.;  F.  W.  McCoy, 
e.e.;  M.  E.  Johnson,  m.e. ;  Mark  J.  Orosset,  e.e.;  M. 
E.  Grogan,  a.e.;  W.  S.  Vrooman,  e.e.;  L.  R.  Cook, 
e.e.;  Warren  S.  Cook,  e.e.;  Leon  S.  Harlan,  a.e.; 
K.  H.  Schnepp,  e.e.;  J.  R.  Connelly,  m.e.:  E.  D. 
McKeagne,  e.e. ;  C.  C.  Baumgardner.  m.e. ;  R.  G. 
Gillespie,  a.e.;  K.  H.  AVilliams,  a.e.;  George  M. 
Butzow,  a.e. ;  R.  A.  Preston,  r.e. ;  and  O.  A.  Couter, 
e.e. 


Engineering  Experiment  Station 

The  most  recent  issne  of  the  Experiment  Station 
is  Bidletin  No.  139,  "An  Investigation  of  the  Maxi- 
innm  Temperatures  and  Pressures  Attainable  in 
the  Combustion  of  Gaseous  and  Liquid  Fuels,"  by 
G.  A.  (ioodenough.  Professor  of  Thermodynamics  of 
the  I'niversity,  and  G.  T.  Felbeck,  research  assist- 
ant. It  is  dated  March,  1924.  Certain  chemical 
reactions  which  are  associated  with  hig'h  tempera- 
tures posses  great  technical  importance.  Among 
these  are  the  combustion  reactions  such  as  occur  in 
boiler  i)ractiee,  in  the  internal  condiustion  engine, 
in  the  gas  producer,  and  in  the  oxy-hydrogen  flame. 
Reactions  at  high  temperatures  present  certain 
phenomenon  which  have  not  heretofore  received  the 
attention  they  deserve  from  engineers.  The  reac- 
tion energy  or  available  work  of  the  reaction  is  not 
generally  the  exact  equivalent  of  the  heat  reaction. 
Also,  at  high  temperatures,  a  reaction  cannot  pro- 
ceed to  completion  l)nt  halts  when  the  constituents 
attain  a  state  of  equilibrium.  So  the  ])roblem  in- 
vestigated was  "first,  to  investigate  the  conditions 
of  equilibrium  and  establish  the  necessary  e<iuilib- 
rium  e(iuati()ns;  and  second,  to  incorporate  these 
into  a  formulation  by  means  of  which  the  maximum 
tem]>erature  resulting  fi-om  the  coiid)ustion  of  a  fuel 
under  predetermined  conditions  may  be  calculated." 

A  brief  resume  of  the  important  laws  of  gas 
mixtures  is  given  in  Chapter  II,  while  Chapter  III 
gives  the  geueral  theory  of  chemical  etjuilibrium  and 
the  derivation  of  e([uilibrium  equations.  Chapter 
IV  develops  the  energy  equation  and  the  method  of 
solving  the  system  of  equations  for  maximum  temp- 


erature is  shown.  Tiie  remaining  chapters  are  de- 
voted to  com]iarisons  and  ajiplication  of  the  theory. 
Otiier  liulietins  being  prepared  and  to  be  issued 
soon  are:  "The  A'iscosities  and  Tensions  of  Glasses 
at  High  Temjieratures,"  by  Washb\iru,  Chilton, 
and  Libman,  to  lie  out  in  about  a  nnrntii.  "Investi- 
gation of  Warm  Air  Furnaces  and  Heating  Sys- 
tems, Part  II,"  l)y  A.  C.  Willard,  A.  P.  Kratz,  and 
V.  S.  Day;  and  "Investigations  of  Fatigue  of 
Metals,  Series  of  1923,"  by  H.  F.  Moore  and  T.  M. 
•Jasper,  will  be  published  sometime  this  summer. 


New  Experiment  Station  Bulletin 

TIu'  fourth  of  a  series  of  warm-air  furnace  re- 
search l)u]letins  by  the  University  Engineering  Ex- 
periment Station  is  just  out,  being  dated  May  12, 
1924.  The  comjilete  title  is:  'Investigation  of  Warm- 
Air  Furnaces  and  Heating  Systems,  Part  II,"  by 
A.  C.  Willard,  professor  of  heating  and  ventilation; 
A.  P.  Kratz,  research  professor;  and  V.  S.  Day.  re- 
searcli  assistant  ])rofessor.  It  is  published  under  a 
co-o])ertaive  agreement  "between  the  National  Warm- 
Air  Heating  and  Ventilating  Association  and  the 
University  of  Illinois,  for  an  investigation  of  warm- 
air  furnaces  and  furnace  heating  systems.  The 
agreement  was  approved  in  Augiist,  1918,  and  the 
research  work  begun  that  year  has  continued  since. 
The  results  of  tliis  research  have  been  given  in  this 
bulletin  together  with  three  former  bulletins  of  the 
Experiment  Station  on  the  subject,  numl)ers  112, 
117  and  120.  The  present  bulletin  deals  principal- 
ly with  the  work  accomplished  since  March,  1921. 

The  objects  of  the  investigation  were,  first,  to 
determine  the  etficiency  and  capacity  of  commercial 
warm-air  furnaces  tinder  conditions  similar  to  those 
exjsting  in  actual  installations.  Second,  to  deter- 
mine satisfactory  and  simple  methods  for  ratijig 
furnaces  so  that  the  proper  size  and  type  of  furiuice 
can  be  definitely  selected  for  the  service  required. 
Third,  to  determine  methods  to  increase  the  etfic- 
iency. Fourth,  to  determine  the  heat  losses  in  fur- 
nace heating  systems.  Fifth,  to  determine  the  pro]ier 
sizes  and  propoi'tions  <d'  leaders,  stacks  and  regis- 
ters. Sixtli,  to  determiue  the  friction  losses,  and 
the  proi)er  size,  jiroporlion.  and  arrangement  of  the 
duets  and  registers.  And  seventh,  to  make  a  study 
of  outside  and  inside  air  eirc\ilati(m  as  all'ecting 
tlie  economy  and  operation  of  linnace  systems. 

Two  testing  plants  were  used  in  securing  the 
data  and  lesults  jircsented.  and  were  known  as  the 
I'iped  Furnace  Plant  and  the  .\nxiliary  I'lant.  The 
former  plant  was  used  for  securing  d.-ita  on  fur- 
nace p(>rformance.  caiiacity,  and  etficiency  under 
varied  conditions,  while  the  lattci-  plant  was  used 
for  studying  the  characteristics  of  stacks,  leaders, 
(Continued  on  Page  212) 
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DEPARTMENTAl. 

NOTES 


Architectural  Notes 

Dei'art.mknt  Notes 

The  department  is  at  the  present  time  preparing 
an  exhibit  to  be  sent  to  the  convention  of  the  Inter- 
national Association  of  Architectural  Schools  to  be 
held  in  London  during  July.  The  University  of 
Illinois  will  be  allowed  two-hundred  square  feet  of 
space  at  this  exhibit. 

The  Plym  Prize,  representing  fifty  dollars  worth 
of  books,  was  awarded  to  R.  Johnson.  H.  Peterson, 
and  A.  Krieg;  Their  solutions  for  'A  Lighthouse," 
were  judged  as  the  three  best. 

The  Van  Dort  Prize  of  twenty-tive  dollars  worth 
of  books  was  awarded  to  E.  H.  ilittelbusher  and  E. 
I.  Harrison.  This  prize  is  awarded  to  the  best 
solutions  for  the  last  senior  design  problem.  "A 
Community  Market." 

The  judgment  in  New  York  on  the  sophomore 
design  problem,  "A  Frontispiece,"  resulted  in  Klap- 
penberg,  Thomas,  and  Gregg  receiving  first  mention 
and  the  rest  of  the  class  second  mention. 

In  the  Junior  class,  C.  T.  Paul  and  K.  Reeve 
received  first  mentions  on  their  solutions  for  "A 
Publishing  House,"  Paul's  solution  being  published 
in  the  last  "American  Architect." 

The  Plym  Traveling  Fellowship  in  Architecture 
for  ltt24r  was  won  by  J.  D.  Tuttle  '23,  of  Los  Angeles, 
California,  ilr.  Tuttle  will  spend  the  following 
year  in  travel  and  study  in  Europe,  through  the 
generosity  of  Mr.  J.  Plym.  a  graduate  of  this  school, 
of  Niles,  ilicliigan. 

The  American  Institute  of  Architects  Medal  for 
1924  was  awarded  to  E.  H.  Jlittelbusher.  This 
medal  is  awarded  annually  to  the  graduating:  senior 
who  has  shown  the  most  consistent  development 
throughout  the  four  years  of  the  course  in  Archi- 
tecture. The  medal  is  given  in  a  number  of  dif- 
ferent schools  thi'oughout  the  country  and  some  of 
the  work  of  each  is  sent  to  the  Institute  head- 
quarters at  Washington,  D.  C.  From  this  work,  one 
man  is  to  be  chosen  for  a  travelling  scholarship  in 
Europe. 

The  Scarab  Medal,  offered  annually  by  Scarab, 
professional  architectural  fraternity,  for  a  class 
problem    competition    open    to     Sophomores    and 


Juniors  in  the  courses  in  Architecture,  was  won 
this  year  by  W.  A.  Rolleston.  '25.  J.  W.  Gregg, 
"20,  jilaced  second.  The  subject  of  the  competition 
was  "A  Funeral  Urn." 

Scarab 
Scarab  fraternity  held  a  meeting  on  April  10, 
at  which  the  oft'icers  for  the  coming  year  were 
elected.  The  following  men  were  chosen  to  guide 
the  fraternity  during  the  coming  year:  A.  Gilman, 
Ijresidenl;  R.  Johnson,  vice-president;  E.  Taubert, 
treasurer ;  and  H.  Peterson,  secretary. 


Ceramic  Notes 

American  Ceramic  Society 

The  Student  Branch  of  the  American  Ceramic 
Society  had  (juite  an  active  period  previous  to  the 
construction  of  the  float  for  Engineer's  Day.  The 
financial  and  working  support  of  the  members  was 
very  gratifying,  considering  the  size  of  the  Societj'. 
The  Ceramic  Society  has  an  active  membership  of 
about  forty. 

One  important  reason  for  a  large  increase  in 
the  attendance  at  meetings  this  semester  has  been 
the  compulsory  attendance  of  the  freshmen.  Pro- 
fessor Parmelee  was  unable  to  arrange  an  engineer- 
ing lecture  period  for  the  freshmen  ceramists,  so 
they  have  been  required  to  attend  the  Society  meet- 
ings. 

The  last  three  meetings  of  the  Society  have  been 
primarily  educational. 

On  March  2Tth.  a  very  interesting  set  of  slides 
were  shown  on  "ball  mills"'  and  other  grinding 
machinery. 

On  April  10  a  reel  was  shown  on  refractories, 
entitled  "The  Story  of  Fire  Clay." 

G.  B.  Tuthill,  '24,  obtained  a  very  interesting 
reel  which  he  i>resented  April  24,  showing  a  new 
method  for  the  mechanical  handling  of  common 
brick.  The  bricks  are  transported  entirely  from 
brick  machine  to  motor  trucks  by  means  of  an  over- 
head crane  system.  Tuthill  is  vitally  interested  in 
the  common  brick  industry  through  i>a rental  rela- 
tions. 


200 


lAa//,  /.024 


Till]    TKCHNOCFJAnr 


201 


Dki'Artmknt  Notes 

W.  n.  riciller.  "24,  hiis  just  about  coiupletcd  the 
design  of  a  unique,  continuous  niulfi-tunnel  dryer 
for  heavy  clay  products  in  the  senior  jilant  desi}j;n 
course. 

An  exceptionally  good  c'oll('cti(ni  of  pottery, 
made  by  ceramic  students  this  year,  is  still  on  dis- 
play in  the  Enfjineorinj!'  Library. 


Civil  Notes 

Dki'art:^ient  Xotes 

The  Civil  Engineering  Department  proposes  to 
oflfer  a  new  option  in  Hydraulic  Engineering,  begin- 
ning next  year.  Although  not  definitely  authorizeil 
as  yet,  it  will  in  all  probability  lie  a]>in()ved  in  the 
near  future. 

The  chief  features  of  this  option  will  be  hydrol- 
ogy, drainage,  and  water  power  engineering'.  Recent 
developments  in  power  development,  point  to  a  large 
demand  in  the  future  for  men  who  are  especially 
fitted  along  the  lines  enumerated  above. 

Apparently,  there  are  a  large  number  of  posi- 
tions open  this  year  for  civil  engineering  graduates. 
There  are  on  file  now  jobs  for  twice  the  number 
graduating.  Highway  work  pred<nninates  in  de- 
mand, with  str\ictural  drafting  coming  second. 
There  will  also  be  some  work  in  hydraulic  power 
de\eb)junent.  To  date,  there  have  been  very  few 
requests  from  the  railroads. 

G.  V.  Nelson,  E.  C.  Hartman,  and  H.  E.  Wess- 
man,  senior.s  in  this  year's  class,  have  signified  their 
intentions  of  returning  next  year  for  graduate 
study. 

L.  E.  Grinter,  who  is  now  taking  graduate  work, 
has  been  awarded  a  fellowship  for  second  year  grad- 
uate work,  for  next  year. 

Prof.  T.  D.  Myirea  and  Mr.  ('.  B.  Sclimeltzer 
have  completed  their  investigation  on  the  Mack- 
inaw Bridge  on  the  Big  I'our  Kailroad.  This  bridge 
is  an  old  iron  briilge,  built  in  1S92.  The  Big  Four 
wanted  to  know  whether  or  not  it  could  sustain 
heavier  loading  than  the  one  for  Avhich  it  was  de- 
signed. Impact  data  was  compiled  and  also  ob- 
servations were  made  so  that  actual  and  computed 
stresses  in  bridge  members  could  be  conipared. 

Prof.  C.  C.  AA'illiams  has  just  completed  a  re- 
vision of  his  book,  ''Design  of  Railroad  Location." 
The  first  edition  was  published  in  1917  bj-  John 
Wiley  &  Sons.  Puldishers.  The  new  edition  will  be 
out  next  month. 

Am.  Soc.  C.  E. 
The  Am.  Soc.  C.  E.  has  had  a  number  of  inter- 
esting meetings  since  the  last  issue  of  the  Techno- 
graph.     On  February  27th,  Jacob  L.  Crane,  Mem- 


ber, Am.  Soc.  C.  E.,  and  Consulting  Engineer,  Chi- 
cago, 111.,  came  down  and  gave  an  interesting  talk 
on  "(M(y  IManning."  He  carried  us  back  several 
ages  and  traced  the  development  of  cities  down  to 
-;ie  preseut  age.  pointing  out  examples  of  good  and 
bad  coiumunity  plans.  The  elements  governing  city 
l)lanning,  or  rathei"  city  replanning,  are  safety, 
l)eauty,  conxcnience.  and  economy.  Mr.  Crane  out- 
lined the  work  now  being  carried  out  by  the  City 
Plan  Commission  of  Chicago  where  nuUions  of  dol- 
lars are  being  spent,  especially  in  the  loop  district, 
to  improve  trallic  arteries  leading  out  of  the  looj). 
Mr.  Crane's  talk  was  accompanied  with  slides  illus- 
trating the  points  he  brotiglit  to  our  attention. 

On  March  iL'lh,  a  joint  meeting  was  held  with 
the  Railway  Club.  The  occasion  was  a  movie  en- 
tertainment, depicting  the  remarkable  development 
of  the  "\'ictoriau  Railways"  in  Australia.  That 
I)art  of  the  films  showing'  the  electrification  of  the 
roads  in  Melbourne  and  through  the  adjacent  subur- 
ban districts  was  especially  interesting.  It  is  in- 
teresting to  note  that  Chicago  is  looking  to  Mel- 
bourne as  the  model  for  its  proposed  terminal  elec- 
trification. 

On  March  litlth.  Prof.  Hardy  Cross,  Professor  of 
Structural  Engineering,  gave  an  illustrated  lecture 
on  "Some  Dam  Sites  and  Water-Powers."  He 
stated  that  there  are  three  factors  needed  in  hydro- 
electric work,  a  market  for  power,  water,  and  a  hill 
for  the  water  to  run  down.  The  difticulfy  lies  in 
finding  the  three  together.  Professor  Cross  also 
outlined  some  of  the  work  being  carried  out  by  the 
Niu'thern  States  Power  Development  Company  in 
Minn  sofa  and  AA'isconsin,  and  dwelt  especially 
u])(:ii  the  St.  Croix  River  Development  upon  which 
he  was  engaged  last  summer. 

.Mr.  T.  C.  Halfon.  Mem.  Am.  Soc.  C.  E.,  and  Chief 
l-jHgineer  for  the  Milwaukee  Sewage  Commission, 
appeared  before  a  large  gathering  and  gave  an  illus- 
trated lecture  on  "The  Construction  of  the  Sewage 
Treainient  Pl;nit  in  Jlilwaukee."  The  activated 
sludge  |ilaiit  now  in  process  of  construction  on 
Jones  Island  is  the  largest  one  of  its  type  in  the 
world.  The  uuusmilly  interesting  mechanical  and 
electrical  features  which  are  a  part  of  this  plant 
uiake  it  of  exceeding  interest  to  several  branches  of 
the  engineering  ])rofession. 

On  May  7th.  Prof.  C.  C.  Williams,  Head  of  the 
Civil  Engineering  Department,  spoke  on  "Modern 
Methods  of  Construction." 

The  Am.  Soc.  C.  E.  is  planning  an  inspection 
trip  for  this  s])ring.  President  Herting  has  ap- 
])ointed  S.  R.  Alberts,  "24,  as  chairman  of  the  Com- 
mittee on  Arrangements.  In  all  probability,  the 
objective  will  be  Danville  or  its  vicinity  this  year. 
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Electrical  Engineering  News 

E.  E.  Society 

Most  of  the  meetings  of  the  E.  E.  Society  held 
(luring  tlie  semester  were  concerned  with  the  E.  E. 
Show  and  the  establishment  of  a  student  loan  fund. 

The  Society  has  quite  a  sum  of  money  in  the 
treasurj'  which  has  been  accumulated  in  the  past 
few  years  from  tlie  proceeds  of  the  Ijiennial  shows 
and  it  is  with  this  that  the  Society  intends  to  estab- 
lish the  fund.  A  questionnaire  was  distributed 
among  the  juniors  and  seniors  in  the  college,  to  de- 
termine to  some  extent  how  much  money  could  be 
jHit  into  use  for  loans  among  the  electrical  engineer- 
ing students.  It  was  found  through  the  question- 
naire that  a  great  many  of  the  electrical  engineers 
in  the  upper  classes  would  avail  themselves  to  the 
use  of  such  a  fund.  The  information  obtained  is  to 
be  u.sed  in  working  out  the  final  plans  for  the  fund 
with  the  committee  of  the  faculty  which  has  juris- 
diction on  such  matters. 

Eta  Kapi'a  ;Xu 

Eta  Kappa  Nu  held  its  semi-annual  initiation 
and  banquet  at  the  Inman  Hotel  on  Thursday  eve- 
ning, March  27th.  One  senior,  seven  juniors  and 
two  faculty  men  were  initiated.  Prof.  E.  B.  Paine 
spoke  at  the  banquet  on  "Outside  Activities."  Prof. 
A.  R.  Knight  acted  as  toastmaster. 

H.  A.  Keener  and  C.  A.  Brown,  of  the  Electrical 
engineering  faculty,  E.  K.  Shively,  '24,  H.  L.  Hilden- 
brand,  "25,  J.  C.  Koonz,  '25,  M.  S.  Luthringer,  '25, 
Clyde  Rettenmayer,  •25.  H.  E.  Weaver,,  "25,  C.  D. 
Wheeler,  '25,  and  AV.  V.  Woodward,  "25,  were  in- 
itiated. 

E.  E.  Show 

The  Electrical  Show  held  at  the  E.  E.  Lab  and 
the  Gym  Annex  on  April  24,  25,  and  2C  was  a  de- 
cided success  in  every  way.  even  though  there  was 
a  heavy  rain  during  two  of  the  four  shows.  The 
stunts  were  superior  to  those  of  previous  shows  and 
were  almost  all  in  operation  on  the  first  night  of 
the  show.  There  were  many  new  stunts  and  (]uite 
a  few  new  exhibits  by  commercial  firms. 

Among  the  most  important  student  stunts  were 
the  Model  Miniature  Railway.  Radio  Controlled 
Automobile  and  the  Tesla  coil.  The  everflowing 
wine  bottle  was  also  quite  an  attraction. 

The  miniature  railway  was  operated  and  con- 
trolled electrically.  The  remarkable  ease  of  opera- 
tion and  control  was  a  tribute  to  the  engineering 
ability  of  the  men  who  engineered  the  stunt. 

The  Telephone  exhibit,  the  Printing  Telegraph 
and  the  movies  of  "The  Story  of  Coal  to  Power" 
attracted  many.  All  of  the  commercial  exhibits 
were  well  selected  as  to  their  entertaining  and  edu- 
cational possibilities. 

The  board  of  managers  is  to  be  congratulated 


for  the  success  of  the  show.  Work  was  started  on 
the  actual  plans  early  in  the  first  semester  and 
under  the  guidance  of  the  managers  everything  was 
in  shape  for  the  show  to  begin  on  time  and  excel 
anything  ever  attem]ited  before. 


Mining  Department  News 

P'aculty 

The  research  work  being  carried  on  by  Prof. 
Thomas  Eraser  and  L.  A.  Moses,  graduate  student 
in  mining  engineering,  progresses  rapidly.  Their 
time  is  spent  at  mines  throughout  the  state  and  in 
theoretical  woi-k  in  the  mining  laboratory.  A  bul- 
letin will  be  published  covering  their  experiments 
and  tests  in  mine  ventilation. 

Mixing  Society 

The  Mining  Smoker  held  in  the  T^nion  Building. 
February  27.  was  undoubtedly  the  liest  yet  attained 
by  the  society.  In  a  short  business  meeting  which 
preceeded  tlie  festivities  R.  A.  Podesta  gave  an  en- 
couraging report  for  the  membership  committee,  H. 
E.  Butters  reported  on  the  finances  of  the  society, 
and  President  Lnbelsky  voiced  his  appreciation  of 
the  large  turnout  of  members. 

Prof.  Hoskin,  was  present  and  gave  an  inter- 
esting and  humorous  talk  on  some  of  his  mining 
experiences  and  past  events  of  the  society.  E.  C. 
Johnson  gave  a  report  on  the  progress  of  the  mem- 
orial to  Professor  Stock.  It  was  decided  to  accept 
sultscriptions  from  the  numerous  associates  and 
friends  of  Professor  Stoek  and  thus  make  it  a  repre- 
sentative memorial. 

Mr.  L.  D.  Tracy,  superintendent  of  the  U.  S. 
Bureau  of  Mines  Station  at  Urbana.  spoke  on  mine 
disasters  and  their  prevention.  Jerry  Cope  obliged 
with  several  numbers  on  his  famous  banjo  which 
were  heartily  received.  Prof.  Drucker  told  of  Engi- 
neers' Day  and  the  part  the  mining  department 
played,  and  of  the  Engineering  Convocation.  Prof. 
Bains  gave  a  very  interesting  talk  on  one  of  his 
experiences  in  tlie  Spanisli-American  War. 

The  reniaiiider  of  the  program  was  both  enter- 
taining and  instructive.  H.  C.  Wai,  Uing  Po,  China, 
reiidercil  a  few  .selections  on  his  Chinese  violin.  T. 
Banno  next  obliged  with  liis  college  song  "Waseda." 
A.  G.  Cadaval,  Durango.  Mexico,  g-ave  some  of  his 
ideas  of  Mexico,  after  which  B.  L.  Kashin  explained 
certain  interesting  facts  about  Siberia.  L.  A.  Moses. 
Johannesburg,  South  Africa,  rendered  a  couple  of 
blood-curdling  yells  presumably  used  by  the  South 
African  cannibal  heail-huiiters  just  before  their  din- 
ners. Cider,  doughnuts,  apples,  and  cigarettes 
helped  to  spread  the  jollification  and  left  that  de- 
sired etlect  of  "well  entertained." 

A  meeting  of  the  Mining  Society  was  held 
Wednesday  evening.  April  9,  to  witness  the  showing 
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of  the  slow-motion  pictures  of  rock  crushing  in  rolls 
and  liall  mills.  These  pictures  were  loaned  the 
dei)artmeiit  by  the  American  Instittite  of  Mining 
and  Jretallui'gical  Engineers  for  the  rliird  showing 
in  the  United  States. 

The  annual  mining  society  banijuet  was  held 
Sunday  evening.  !May  11.  at  the  rrbana-Lincoln 
hctel.  Pi"ofessor  J.  W.  Garner.  ])rofessor  of  politi- 
cal science,  g-ave  the  address  of  the  evening.  Pro- 
fessor Garner  spoke  on  the  International  Political 
Situation  of  the  present  and  future.  L.  A.  Jloses 
gave  his  impressions  of  the  American  University. 
E.  C.  Johnson  told  of  the  past  history  of  the  society 
aud  X.  A.  Tolch  of  what  its  future  efforts  should 
be.  Professor  Hoskiu  gave  the  Seniors  a  real 
"bonne  voyage"  in  his  message  of  cheer  to  those 
who  are  soon  to  "step  off." 

Delt.v  Mu  Ep.silox 

Delta  Mu  Epsilon,  honorary  mining  engineering 
fraternity  held  their  informal  initiation  April  i!T 
when  they  conducted  the  following  pledges:  L.  A. 
Moses,  graduate  student.  E.  Bremer,  "25,  A.  E.  Mur- 
ton,  '25,  and  A.  T.  Koeuen,  "25.  into  one  of  the  coal 
mines  near  Danville.  The  pledges  were  put  through 
practical  mining  tests  and  competitive  events  such 
as  drilling,  blasting,  and  loading. 

Formal  initiation  and  bamjuet  were  held  at  the 
luman  hotel.  May  i.  at  which  time  Professor  T.  M. 
Bains  and  Mr.  C.  M.  Smith,  instructors  in  the  de- 
partment, were  made  honorary  members.  Professor 
Hoskin,  as  toastmaster.  kept  up  a  running  tire  of 
jokes  and  stories  and  succeeded  in  drawing  out  a 
nundier  of  interesting  mining  tales  from  those 
present.  N.  A.  Tolch,  president,  gave  out  the  "muck" 
on  the  new  members.  Professor  Drucker  spoke  of 
the  first  three  years  as  a  mining  engineer.  G.  I. 
Smith  gave  the  charge  to  the  new  members. 
Dei-akt-ment  Xotes 

A  special  meeting  of  the  mining  department  was 
held  March  12  to  hear  Mr.  H.  F.  Bain,  director  of 
the  U.  S.  Bureau  of  Mines,  who  was  visiting  the 
University  with  Dr.  Wheeler,  director  of  the  depart- 
ment of  mines  of  England  and  engaged  in  research 
in  England  similar  to  that  undertaken  by  the 
United  States.  Mr.  Bain  spoke  on  his  experiences 
in  Chili  on  a  tour  of  inspection  last  year.  There 
he  studied  human  relationships  aud  the  personal 
efficiency  of  the  native  miners.  Mr.  G.  R.  Rice, 
chief  engineer  of  the  U.  S.  Bureau  of  Mines  told 
of  the  research  conducted  by  the  bureau  in  regard 
to  mine  explosions.  Dr.  Wheeler  was  introduced 
but,  the  time  being  limited,  could  only  invite  those 
present  to  a  lecture  to  be  given  by  himself  that  eve- 
ning before  the  American  Society  of  Chemists  and 
guests. 

Professor   A.   J.    Hoskiu.    Professor   T.    Eraser. 


C.  U.  Dodge.  B.  L.  Lubelsky.  R.  L.  Fleming,  B.  C. 
Mc(\iwn,  and  1).  B.  Budianan  attended  the  annual 
convention  of  the  National  Coal  Operators  Associa- 
tion at  (^incinnatti,  Mav  K}  to  19. 


Railway  News 

Railway  Cub 

At  the  first  meeting  of  the  Railway  Club,  in 
April,  final  plans  were  made  and  work  was  assigned 
on  the  Railway  Float  which  aiUMiared  in  the  parade 
on  PJngineer's  Day.  L.  R.  Ludwig,  '25,  was  elected 
to  succeed  R.  A.  Preston,  '27,  as  secretary- treasurer 
of  the  dull.  ilr.  Preston  was  forced  to  withdraw 
due  to  ill  health.  After  the  regular  and  special  busi- 
ness, the  licys  enjoyed  a  well  earned  feast  and 
smoker. 

At  the  second  meeting  of  the  month,  Mr.  C.  C. 
Herrmann  of  the  Department  of  Economics,  gave 
an  interesting  talk  on  "The  Future  of  Railway  Legis- 
lation." 

The  rirst  meeting  in  ilay  was  featured  as  a  ''get- 
together"  meeting.  Impromptu  talks  were  given  by 
various  members  of  the  Club. 

Depaktmext  Xotes 

The  seniors  of  the  department  made  a  test  run 
to  Mattoon  and  return  in  the  dynomometer  test  car, 
owned  jointly  by  the  T'niversity  and  the  Illinois 
Central  Railroad.  The  freshman  railway  eugiueers 
have  also  made  the  test  trip  in  order  to  get  an  idea 
of  how  the  car  works.  The  department  expects  to 
make  three  cr  more  test  trips  before  the  end  of 
the  semester. 

Prof.  J.  M.  Snodgrass  recently  made  some  road 
tests  on  the  Chicago.  Milwaukee  and  St.  Paul  Rail- 
road. The  purpose  of  the  tests  were  to  compare 
the  operation  of  locomotives  with  ami  without  feed- 
water  heatei's. 

Prof.  J.  K.  Tiuliill  has  ciimpletcd  the  drop  tests 
made  upon  various  kinds  of  rail  joints,  now  used 
extensively  and  has  sent  the  fractured  samples  to 
the  Bureau  of  Standards  at  Washington,  D.  C,  for 
microscopic  examination. 

The  mechanical  department  recently  made  a 
comparative  test  of  three  types  of  brake  shoes  for 
the  Illinois  Central  Railroad. 

SUiMA  ErsiLox 

Sigma  Epsilon,  the  honorary  railway  engineer- 
ing fraternity,  which  was  (U-ganized  at  the  begin- 
ning of  the  year,  initiated  two  men.  L.  R.  Ludwig, 
"25,  and  W.  L.  Brazee,  "25.  John  Koonz,  "25,  was 
recently  pledged.  An  initiation  bancpiet  was  given 
at  the  Southern  Tea  Rooms  the  first  Sunday  in  May. 

The  Standard  Handbook.  otTered  by  the  frater- 
nity for  the  best  iilea  for  the  Department  Float, 
was  awarded  to  E.  J.  (Jardey,  r.e.e.,  '24.  Mr. 
(iardev's  idea  made  a  very  good  and  effective  float. 


THE  ROOTERS 
"Yes,  I  have  two  l)oys  in  college." 
"What  is  their  yell" 
"Money,  money,  money." 

— Laidsville  Courh  r-Jounifil. 


His  wife:  "Whafs  more.  I  saw  yoii  with  your 
Board  of  Directors  .  .  .  and  I  think  the  hat  she 
had  on  was  something-  awful." — l^ans-Gcnc  (Paris). 


USE  YOUR  OWN  TUXE 
Lives  of  chorus  girls  remind  us. 
As  their  pages  o'er  we  turn. 
That  we  shouldn't  leave  behind  us. 
Money  for  our  sous  to  burn. 

Bob  (inspecting  car  Harry's  dad  just  pur- 
chased) :  ''Some  lil"  cart    How  fast'll  she  pick  up'/" 

Harry:  "Oh,  on  a  good  night  she  oughta  pick 
up  a  couple  every  ten  minutes." 


HER  NAME,  PLEASE 

Her  husband  had  just  come  home  and  had  his 
first  meeting  with  the  new  nurse  who  was  remark- 
ably pretty. 

"She  is  sensible  and  scientific  too,"  urged  the 
fond  mother,  "and  says  that  she  will  allow  no  one 
to  kiss  l)aby  while  she  is  near." 

"No  one  would  want  to,"  replied  the  husband, 
and  then  the  fur  flew. 


CRASH 

He  had  married  a  widow  and  all  went  well  for 
a  week,  when  they  had  their  tirst  quarrel.  The  next 
day  he  came  down  to  breakfast  with  a  mourning 
band  on  his  arm. 

"Oh,  I'm  sorry,"  said  his  wife.  "What  is  it  for'?" 
"For  your  first  husband,"  he  replied,  "I'm  sorry 
he  died."  — Exchange. 


A  CLOSE  BUYER 
"I  visli  I  vas  as  religious  as  Sammy.'' 
"For  vy?" 
"He  clas]is  his  hands  so  tight  in  prayer,  he  can't 

get    them    open     veil     the    collection    box    comes 

arouudt."' 


GETTING  EVEN 

"Hey.  Bill,  your  doctor's  out  here  with  a  flat 
tire.  He  wants  to  know  what  it's  going  to  cost 
him,"  announced  the  garage  owner's  assistant. 

"Diagnose  the  case  as  flatulency  of  the  peri- 
meter, and  charge  him  •S.'j.OO."  came  the  answer. 


OF  COURSE 

"Hey  I"  yelled  the  policeman,  "you  can't  park 
there." 

"Why  can't  I'?"  exclaimed  the  bewildered  motor- 
ist.   "The  sign  says  'Fine  for  Parking'," 


REASONABLE  DOUBT 

One  afternoon  a  stranger,  after  debarking  from 
a  train  in  a  hustling  western  town,  headed  up  the 
street.  Finally  he  met  a  man  who  looked  like  a 
native. 

"Pardon  me,"  said  tlie  new  arrival,  "are  you  a 
resident  of  this  town"?" 

"Yes  sir,"  was  the  ready  answer.  "Been  here 
something  like  fifty  years.    What  can  I  do  for  you '?" 

"I  am  looking  for  a  criminal  lawyer,"  responded 
the  stranger.    "Have  you  one  here?'' 

"Well,''  said  the  native,  reflectively,  "we  think 
we  have,  but  we  can't  prove  it  on  him." 


SUIT  YOURSELF 

Wrecked  motorist  (phoning)  :  "Send  assistance 
at  once.     I've  turned  turtle.'' 

Voice  I  from  the  other  end  of  the  wire)  :  "My 
dear  sir,  this  is  a  garage.  AMiat  you  want  is  an 
aquarium." 
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Ifriiii/  Pniii,  c.e.,  '10.  is  now  assistant  professor  of 
civil  engineering  and  baseball  eoncJi  n1  Armoiir 
Institnte,  Chicago. 

IjCfticr  Hcelig.  ni.e.,  '-2.  is  now  an  engineer  for  the 
Drying  Systems,  inc..  of  Chicago. 

W.  H.  Rodgers,  e.e..  "22.  is  with  the  Westinglionse 
company  at  East  Pittslinrgh  working  on  trans- 
mission line  and  central  station  problems. 

A'.  /:.".  Limlxi'ji,  a.e.,  "20,  since  last  fall  has  been  grad- 
uate assistant  at  Iowa  State  College  in  arohi- 
tectnral  engineering.  His  research  is  on  rni-al 
strnctnres. 

George  C.  Scibrrt,  a.e..  "20.  is  architectural  drafts- 
man for  the  Edward  Benson  and  Son.  architects, 
at  Chicago. 

Elmer  G.  Stalry,  m.e.,  "21,  is  employed  in  the  refrig- 
eration department  of  the  Henry  W.  ^'ogt. 
machine  company,  of  Louisville.   Ky. 

A.  M.  Grass,  m.e..  "21.  of  the  Goodman  Mfg.  Com- 
l»any,  Chicago,  is  engaged  in  the  development  of 
a  coal  loader  for  mines. 

Allen  Barry  CamphcU,  e.e.,  "09,  is  employed  with 
the  National  Electric  Light  Association  of  New 
York, 

Paul  Crowcll,  c.e..  '10.  is  now  chief  engineer  for  the 
Armour  Eertilizer  Works.  Chicago. 

Ferdinand  -hhU .  m.e.,  "lO.  has  been  made  research 
engineer  for  the  AA'Jiite  Motor  Compajiy,  Cleve- 
land. He  was  formerly  with  Alnminnm  Manu- 
facturers, inc. 

L.  Kuiiiiner,  ry.e.e.,  '10,  has  been  at  IMlgrims  Rest, 
Transvaal.  South  Africa  for  over  a  year  as  resi- 
dent engineer  of  the  Transvaal  Gold  Mining 
Company, 

Eiigeur  N,  Priniebakrr.  c.e.,  "10.  is  corporate  chief 
engineer  of  the  Texas  and  Pacific  Kailway, 
Dallas, 

E.  S.  Right,  e.e.,  "10,  has  been  promoted  to  general 
o]>erating  engineer  for  the  Illinois  Light  and 
Power  Corporation,  with  general  otfices  at  Chi- 
cago. He  is  now  finishing  the  construction  of 
the  Topeka,  Kansas,  power  house  and  transmis- 
sion line, 

Harris  K.  Tmiderrfr.  e.e.,  "12,  died  Xovend)er  20  at 
his  home  in  Siiringtield.  He  was  born  in  Edin- 
liurg,   Illinois.   -lanuarv  21,    IS'.M).   and   attended 


the  Ediuburg  high  school.  While  at  the  Cni- 
versity  he  was  a  student  in  electrical  engineer- 
ing, a  member  of  the  band,  and  of  Chi  Phi,  He 
was  a  second  lieutenant  in  aviation  during  the 
world  war.  He  is  survived  by  iiis  wife  and  two 
year  old  daughter. 

■foliii  G.  Hpoii.'irl.  m.e..  '11,  has  been  since  19i:!  in 
(Jary,  Iiuliana,  with  the  American  Bridge  ('om- 
pany.  For  the  last  eight  years  he  has  served  as 
master  mechanic  and  electrical  engineer. 

C  E.  Hciulerstiii,  c.e.,  "0(!,  has  left  engineering  foi' 
insurance.     He  is  located  at  Windsor,  Out. 

r.  A.  Koluiid,  a.e.,  '14.  Champaign  contractor,  has 
for  the  last  few  years  been  interested  in  apart- 
ment house  buildings.  He  recently  completed  a 
24-apartmeut  building  and  has  already  started 
on  a  similar  one. 

/'(/(//  Conlditi,  m.e..  'IT,  teaches  cabinet  making  at 
the  Rockford  high  school. 

('.  C.  CJrgg.  m.e..  'IS,  manages  the  Kansas  City  of- 
fice of  the  American  Blower  Co, 

ff.  B.  Vtt-cr,  m.e.,  I'lTi,  is  projierty  engineer  in  the 
boiler  plant  and  boiler  idant  eiiuipnient  of  the 
Detroit   Edison  Company. 

Phil  T.  Dednian.  m,e.,  '22,  is  engineer  for  the  Kansas 
City  Utility  Company,  located  at  Fort  Scott. 
Kansas, 

Edicard  Stachel,  e.e.,  '23.  is  with  the  Chicago  Ele- 
vated Railway  Co. 

.1/.  E.  Caiinuch,  min.e.,  "23,  is  with  the  Rock  Island 
Railway  at  Chicago. 

Piiiil  Yanrc.  e.e..  "2:5,  and  -T.  H.  l^iark,  e.e.,  '23,  are 
employed  at  Fort  Wayne.  Indiana,  with  the  Gen- 
eral Electric  Company.  A'.  7'.  Kouth.  e.e.,  '23,  is 
in  Clevelanrl  with  the  same  company. 

J'liiil  F.  With',  m.e.,  '23,  is  enginwring  salesman  for 
the  Henry  Vogt  Machinery  Company,  Loiiisville. 

Ky. 

C.  G.  Knsdirr,  cc.  "i':;.  is  construction  foreman  oai 
the  stadium. 

E.  L.  Young,  e.e.,  '23,  and  sidn<g  Wirth.  e.e.,  '23, 
are  with  the  Western  Electric  ('onipany  at  Chi- 
cago, 

EninU  F.  ^taniherg.  niin.e..  '21.  is  editor  and  com- 
piler of  the  Engineer's  Haudliook  of  the  (lOod- 
niau  Mfg.  Co.,  Chicago. 
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C.  77.  Mottifi:^.  c.e..  '10,  is  office  eugiiieei'  for  the 
Illiuois  Central  R.  B.  an<l  is  in  charge  of  the 
uew  terminal  design  at  Chicago.  He  received  his 
professional  degree  of  Civil  Engineer  in  Jnne. 

R.  F.  Fayrrhurg.  nuu.e.,  "23.  is  coal  mine  insi)ector 
lor  the  Orient  Coal  Mines  at  Herrin.  Illinois. 

E.  F.  Bruhn,  c.e.,  "23.  is  instrnctor  of  Civil  Engi- 
neering at  the  Colorado  School  of  Mines. 

Wallace  Waterfall,  e.ph.,  "23.  the  first  graduate  of 
the  Engineering  Physics  Department,  is  with 
(Griffith  and  Goodrich,  architects,  of  Fort  Warne. 
Indiana.  His  work  is  in  structural  and  heating 
design. 

Harold  Bardoi,  e.e.,  '15,  is  with  the  Southern  Cali- 
fornia PZdison  Co.,  at  Los  Angles.  He  has  recent- 
ly been  nuide  editor  of  a  jmblication  of  that  com- 
pany. 

D.  W.  Johnson,  c.e.,  "23,  is  with  the  Central  Illinois 
Public  Service  Co. 

./.  H.  Setinsky.  min.e.,  "23.  is  at  the  Mayo  Brothers 
Sanitarium  at  Rochester,  Minn.,  where  he  has 
just  undergone  a  major  operation. 

Williaiii  H.  Murch.  cer.e.,  (20),  is  with  the  March 
Bros.  Construction  Co.,  at  Little  Kock,  Arkansas, 
engaged  in  the  erection  of  eight  government 
buildings. 

J/.  A.  Matsuno,  ry.c.e..  "23.  has  just  completed  the 
work  for  his  Master  of  Science  degree.  He  is 
going  east  to  study  our  American  railroads,  and 
then  on  to  Europe  to  study  the  railways  condi- 
tions there.  He  has  a  position  on  the  South 
Manchurian  R.  B.  in  Japan. 

ClMirhs  T.  Ripley.  ly.e.e..  "Oi»,  is  now  chief  mechan- 
ical eugineer  of  the  A.  T.  &  S.  F.  at  Chicago. 

77.  .1/.  Muss,  m.e.,  and  G.  •/.  Boshkoff.  m.e.,  "23  apply 
their  Thermodynamics  to  problems  which  arise 
in  their  work  with  the  Linde  Air  Products  Co., 
at  Buffalo,  X.  Y. 

E.  M.  Kerrigan,  m.e.,  "23,  is  with  the  construction 
department  of  the  Westerlin  and  Campbell  Co.. 
Refrigeration  Engineers,  Chicago. 

Manricc  Olchojf,  m.e.,  "23.  is  with  the  Xatkin  Engi- 
neering Co.,  Commercial  Engineers,  Kansas  City, 
Mo. 

7?.  E.  Gould,  m.e.,  '23.  is  with  the  Engineering  De- 
partment of  the  Car  Dumper  and  Eipiipment  Co., 
Chicago. 

John  R.  Green,  cer.e.,  '23,  visited  the  University  for 
a  few  days  recently.  He  has  been  selling  for  the 
North  Iowa  Brick  and  Tile  Co.,  of  Mason  City, 
Iowa. 

B.  B.  Shaw,  ry.c.e..  "11.  is  chief  engineer  of  the  Cuba 
Central  R.  R.  and  is  located  at  Camagney,  Cuba. 

Fred  B.  Metterluiusni.  ry.c.e.,  '21.  is  with  the  Cuba 
Central  R.  R. 

A.  C.  EoMle,  e.e.,  "01.  is  chief  engineer  for  tlie  larg- 


est hydro-electric  plant  in  Spain.     He  returned 

to  the  I'nited  States  last  fall  on  leave  of  ab.sence. 

He  may  visit  the  University. 
G.  P.  Fenn.  m.e..  "23.  is  with  The  Buda   Co.,  New 

York  City. 
A.  B.  Stevens,  min.e.,  '23.  is  first  assistant  assayer 

for  the  Ins|)iration  Copper  Co.,  in  Arizona. 
Rfibert  S.  Sanford.  min.e.,  '23,  is  chief  assayer  and 

mining  engineer  for  the  Columbian  Exploration 

Co.,  Columbia,  S.  A. 
F..  F.  Carpenter,  min.e.,  '23,  is  first  assistant  assayer 

for  the  Tomboy  Gold  Mining  Co.,  of  Colorado. 

Harry  Jessing,  min.e.,  '23,  is  chief  assayer  for  the 

same  company. 

D.  0.  Whelan,  e.e..  '23,  is  now  with  the  General  Elec- 
tric Co.,  at  Schenectady,  N.  Y.  He  is  engaged  in 
research  and  radio  development. 

Souwa  Riipn  Bahkshi,  ry.c.e.,  '15,  is  in  the  Mainten- 
ance of  AVay  Department  of  the  Burlington  at 
Lincoln,  Nebraska. 

E.  A.  Willi  ford,  e.e.,  '10.  is  now  assistant  sales  man- 
ager for  the  carbon  products  division  of  the 
National  Carbon  Co..  at  Cleveland,  Ohio.  Willi- 
ford.  besides  being  the  star  basketball  iilayer  of 
the  conference,  was  head  of  his  class  in  scholastic 
standing. 

H.  77.  Hornback,  e.e..  '22.  was  forced  to  give  up  his 
work  with  tlie  General  Electric  C-o.,  because  of 
his  poor  health.  He  has  now  recovered  and  has 
accepted  a  j>osition  with  the  North  American 
Light  and  Power  Co.,  Chicago.  He  is  doing  val- 
uation work. 

V.  T.  Koo,  e.e.,  '14,  is  dean  of  the  department  of  engi- 
neering at  Nanyang  University,  Shanghai, 
China. 

ir.  A.  Mann,  e.e.,  '23,  is  now  with  the  General  Elec- 
tric Co.,  at  Schenectady.  He  wiU  be  at  the  Uni- 
versity as  a  scout  for  that  company  the  latter 
part  of  February. 

Robert  V.  Nichols,  a.e..  '23,  is  working  in  the  archi- 
tectural department  of  the  Southern  California 
Edison  Co.,  Los  Angeles.  He  writes  that  C.  B. 
Carlson,  a.e.,  '09,  is  assistant  chief  structural 
engineer,  and  John  Strom,  c.e.,  '10,  is  chief 
draftsman, 

7?.  C.  Hermann,  e.e.,  '15.  is  manager  of  the  trans- 
portation of  the  Detroit  branch  of  the  Westing- 
house  Electric  Co. 

Don  Monti,  e.e..  ('24),  who  was  obliged  to  withdraw 
from  the  University  because  of  his  poor  health, 
is  now  at  his  home  at  West  Frankfort,  Illinois. 

W.  H.  Rodgers,  e.e.,  '22,  is  associated  with  the  Gen- 
eral Engineering  Department  of  the  Westing- 
house  Electric  and  Mfg.  Co..  at  East  Pittsburgh, 
Pa.  Mr.  Rodgers  devotes  his  attention  to  trans- 
mission line  and  central  station  problems. 
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D.  X.  Ellctt,  a.e.,  "23,  is  holpinp;  build  tlie  vcliicnlar 
tunnel  between  Now  York  City  iiiid  .Jersey  City. 

0.  ^'.  Miiiid!/,  cer.e.,  '23,  is  with  the  Fhle  Tottery 
(\)ni])iiny,  IIuiitiiit;I)uri;h.   Indiana. 

./.  R.  Li  mill  ij,  e.e.,  '21,  is  now  sah's  nianas(>r  for  the 
C    F.   I'ease   Co.,   Chicago.     He   has    the   nortli 
west    territory,    consisting    of    ilinnesola.    and 
North   and    South    Dakota.      Last   year    Lindley 
was  manager  of  tlie  ICugineer's  Co-op. 

Frank  J.  Xaprstrk,  a.e.,  'IJ,  is  engineer  for  the 
IMieoU  Mfg.  Co.,  Oak  Park. 

Ifonitio  .U.  Fitch,  c.e.,  '23,  is  instruiuent  man  with 
tlie  Chicago  Union  Station  Co.,  Elndnirst. 

(Iriif  va  Flciiiiin/.  arch.,  "2.".,  is  architect  for  (!i"iliani. 
Anderson,  Prolist   and   \Miite,  Chicago. 

Harloir  Amshar}/,  m.e..  "14:,  has  now  gone  into  busi- 
ness for  himself  as  builder.  He  had  been  super- 
intendent for  a  large  construction  coinjiany  in 
Detroit. 

Charlrs  Wariiuirr,  m.e.,  '14,  has  been  sent  to  Lon- 
don on  business  for  his  tirm,  the  Hlinois  Stoker 
Co.,  of  Alton. 

Frank  T.  Sheets,  m.  and  s.e.,  'li,  as  state  superin- 
tendent of  i)uhlic  highways,  has  had  under  his 
direction  the  immense  road  improvement  pro- 
gram of  Illinois.  Last  year  1077  miles  were 
completed. 

Cecil  W.  l>iiiiit]i,  miii.e.,  '13,  chief  engineer  of  the 
Nason  Coal  Co.,  visited  the  campus  recently  to 
address  the  seniors  on  "The  Marketing  of  Bi- 
tuminous.'' 

Jfu</i)  Layer,  a.e..  '11,  representing  the  E.  "W.  Spronl 
Construction  Company,  visited  the  canijjns 
recently  to  look  over  the  plans  of  the  pioposcil 
new  buildings. 

Leiin   F.   Urhain,  arch.,   '10,  who  opened   an  archi 
tectural    office   in    Paris    immediately   after    his 
military   sei'vice,   has   been    on    a    lirief   bnsincss 
trip  to  the  United  States. 

Charles  Cross,  arch.,  '92,  is  chief  engineer  for  the 
Mississipjii  Valley  Structural  Steel  Co.,  St. 
Louis. 

Eiheard  S.  Jahiisoii,  c.e.,  '87,  is  president  of  a  loco- 
motive works  at  Davenport,  Iowa. 

7'.  /.  Fullcniridir,  c.e.,  '02,  is  assistant  engineer  of 
construction,  division  of  liigliways,  and  is  locateil 
at  Springtielil. 

H.  W.  Dirtert,  m.e..  "22.  who  received  his  Masters 
Degree  here  last  .Iniic,  is  emi)loyed  with  the 
United  States  Radiator  Corporation,  Detroit,  as 
engineer  in  the  ])i()dnction  departnuMit. 

Jaiitcs  ir.  Ballard,  v.c,  ('2.")l,  teaches  physics  and 
math  in  the  liigh  school  at  Industry.,  111. 


Cement  Packing 

(Coiuinued  from  Page  193) 
after  they  are  tilled,  so  they  are  tied  before  tilling. 
One  of  liie  bottom  cornel's  of  the  sack  is  slit  ojien 
for  a  sliorl  distance,  and  turned  inside  to  form  a 
conilMned  lube  and  \alve.  After  the  sack  is  liUcd 
the  i)r('ssnre  of  the  cement  causes  the  tube  to  col- 
lapse, and  so  closes  the  opening. 

The  essential  i)arts  of  the  packing  machine  are 
a  rapidly  revolving'  impelhn'  or  fan,  and  the  filling 
t\dte  through  which  the  cement  passes  into  the  sack. 
The  valve  of  the  sack  is  slipped  over  the  end  of 
the  tube,  and  a  gate  valve  in  the  tube  opened,  start- 
ing the  flow  of  cement.  At  94  ixuinds  the  weight  of 
the  sack  closes  the  gate  valve,  «ind  the  operator 
jndls  a  lever  which  strips  the  filled  sack  off  the 
nozzel,  and  alllows  it  to  slide  down  a  short  incline 
to  a  delivery  table.  Truckers  then  handle  it  into 
the  cars  just  as  fiom  the  liand  operated  machines. 

In  this  i>arlicnlar  cement  mill,  the  foreman  op- 
erates the  packing  house  on  a  contract.  He  receives 
a  certain  amount  per  sack  from  the  company,  and 
jiays  all  his  own  labor.  The  men  are  all  on  a  piece 
work  basis,  and  it  is  reasonable  to  suppose  that  the 
work  is  done  as  economically  as  possible. 

At  first  glance,  it  would  seem  poor  management 
to  operate  hand  and  automatic  machines  at  the 
same  time,  but  it  is  done  here.  There  are  several 
good  reasons.  First,  the  ]iackiug  house  works  at 
full  capacity  during  only  a  few  months  in  the  year, 
and  so  it  is  desirable  to  keep  the  machinei-y  invest- 
ment as  low  as  possible.  Then,  the  automatic 
machine  forces  the  cement  into  the  sack  under  con- 
siderable pressure,  and  it  will  spurt  out  through 
any  little  tear  in  the  cloth.  The  valves  often  be- 
come caked  shut,  and  cause  considei'able  troid)le. 
But.  because  its  cajiacity  per  man-hour  is  consider- 
ably less  than  tliat  of  the  automatic  machine,  the 
iiand  machine  is  rapidly  being  forced  out. 

The  automatic  machines  are  built  with  either 
three  or  four  tilling  lubes.  Using  four  ttd)es,  they 
re(|uire  two  operators,  a  belt  conveyor  from  the 
machine  to  the  car.  anil  three  men  trucking  in  the 
car.  The  capacity  is  abotit  188  sacks  per  man  hour. 
Using  only  three  valves,  the  crew  consi.sts  of  one  op- 
erator, two  truckers,  anil  no  conveyor.  The  capacity 
lii'ie  is  220  sacks  per  nian-honr,  or  ((,(!00  sacks  in  a 
ten  hour  day. 

Ten  cars  of  cement  a  day,  coming  from  three 
little  tubes! 


Patient 
dentist  ■.'■■ 
Dentist 


HIRE  A  HALL 

my     month     oi)en 


•■Is 


Willi'     eiion<; 


•Oh  ves.  ma'am.     1  shall  stand  outside 


while  drawing  the  tooth.' 
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Coal  Dust  Hazards 

(Continued   from   Page  186) 
come  partly  closed  by  small  particles  of  coal  coking 
and  adhering  to  the  linrner. 

The  back  pressure  thus  created  would  tend  to 
draw  the  heat  from  the  furnace  into  the  feed  line, 
igniting  the  pulverized  coal,  and  the  tire  would 
quickly  spread  to  the  distribution  line.  It  may  hap- 
pen, if  the  primary  air  is  shut  otf,  that  there  will 
not  be  enough  oxygen  in  the  line  to  sup])ort  com- 
bustion until  after  the  air  current  becomes  normal 
when  the  smouldering  coal  may  be  fanned  into  a 
flame. 

It  is  of  extreme  importance  that  no  opportunity 
be  given  burning  particles  to  get  into  the  transport 
line,  either  from  the  storage  bin  or  by  "back  tire" 
from  the  furnace.  Frequent  inspection  should  be 
made  of  the  burners  and  any  coked  particles  there- 
on should  be  immediately  removed. 

As  often  as  |)racticable.  when  the  plant  closes 
down  at  night,  all  furnaces  should  be  cut  off  the 
supph'  line,  the  gate  from  the  pulverized  fuel  bin 
closed  and  the  transport  line  thoroughly  cleaned  by 
allowing  the  fan  t(j  force  a  current  of  air  through 
it  until  all  the  pulverized  coal  is  blowni  out. 

Where  furnaces  are  equipped  with  individual 
fuel  bins  and  the  coal  is  delivei-ed  into  the  primaiy 
air  line  by  means  of  screw-conveyors,  the  fuel  bins 
should  be  placed  away  from  the  furnaces.  Several 
fatal  accidents  have  been  caused  by  dust  overflowing 
the  line,  falling  down  in  front  of  the  furnace  door, 
igniting  and  flashing  up  and  enveloping  the  furnace 
operator  in  flames.  It  is  true  that  bins'may  be 
fitted  with  automatic  gages  and  also  completely 
covered,  but  even  with  these  precautions,  dust 
clouds  may  be  formed.  Some  of  the  steel  companies 
in  whose  plants  accidents  from  overflowing  bins 
have  occurred  have  placed  every  pulverized  coal  bin 
in  the  rear  of  the  furnace  and  just  outside  the  main 
building.  By  doing  this  all  danger  of  a  dust  cloud 
coming  in  contact  with  hot  metal  or  flames  in  the 
furnace,  is  reduced  to  a  minimum. 

In  nearly  every  coal  pulverizing  plant,  there  is 
more  or  less  fine  coal  dust  deposited  on  the  floor, 
the  pulverizing  machinery,  girders  and  window  sills 
of  the  building.  If.  for  any  reason,  this  dust  should 
be  raised  into  a  cloud  and  then  come  in  contact 
with  an  open  flame,  it  is  probable  that  an  explosion 
wt)uld  occur  which  would  wreck  the  plant.  In  fact, 
there  was  an  actual  occurence  of  this  nature  in  a 
coal  pulverizing  plant  in  which  a  primary  explosion 
happened  in  the  pulverizer  and  raised  the  dust  in 
the  building  into  a  cloud,  ignited  it,  and  the  residt- 
ing  explosion  caused  considerable  damage  to  the 
building,  as  well  as  costing  loss  of  life. 

Every  effort  should  be  made  to  prevent  any  ac- 


cumulaton  of  dust  in  the  building  that  houses  the 
pulverizing  api)aratus.  Certain  manufacturing 
plants  in  which  explosive  dust  is  prevalent  have  in- 
stalled vacuum  cleaners  to  keep  the  buildings  free 
from  dangerous  quantities  of  explosive  dust,  and 
such  systems  have  been  in  use  for  many  years  in 
Xortheru  France  and  (iermany  in  connection  with 
coal  screening  plants.  This  would  not  be  imprac- 
ticable in  a  coal  pulverizing  plant.  The  recovered 
dust  could  be  delivered  to  the  ]inlverized  coal  bin 
and  used  in  the  furnaces. 

It  is  unwise  to  depend  entirely  upon  any  system 
of  ventilation  to  overc(une  the  powdered  coal  dust 
hazard.  It  is  practically  impossii>le  for  the  air 
currents  i)roduced  by  the  ventillating  apparatus  to 
penetrate  the  angle  and  corners  of  the  building 
where  the  dust  is  liable  to  settle. 

In  examining  storage  bins  and  other  places 
where  coal  dust  may  exist,  an  electric  light  should 
be  used  for  illuminating  ])nrposes  instead  of  an 
open  light.  As  a  further  precaution,  the  electric 
bulb  shoubl  be  protected  by  a  wire  guard  to  prevent 
breakage,  as  there  is  a  possibility  that  a  cloud  of 
coal  dust  can  be  ignited  by  the  red-hot  carbon  fila- 
ment of  an  incandescent  lamp.  Care  should  be 
taken  to  see  that  the  wire  is  properly  insulated  so 
that  an  electric  arc  will  not  be  caused. 

To  obtain  the  best  results,  as  regards  safety, 
in  the  use  of  pulverized  coal  as  a  fuel  in  industrial 
plants,  it  is  inijiortant  that  both  officials  and  men 
be  educated  to  the  idea  that  coal  dust  is  explosive 
and  therefore  dangero\is:  and  that  under  certain 
conditions  it  will  ignite  as  I'eadily  as  gas.  The  fact 
is  not  thoroughly  understood  and.  sometimes  at  the 
cost  of  life  and  property  is  brought  home  to  those 
connected  with  the  operation. 


He  was  rather  the  worse  for  liquor  when  he 
faced  the  magistrate,  and  it  didn't  require  a  rich 
brogue  to  indicate  his  ancestory.  The  remnants  of 
a  fighting  Sunday  jag  left  him  very  loquacious. 

"What  is  your  name?"  asked  the  magistrate. 

"Michael  O'Halloran." 

"What  is  your  occupation?" 

"Phwat's  that?" 

"What  is  your  occupaticui?  What  work  do  you 
do?" 

"Oi'm  a  sailor." 
The  magistrate  looked  incredulous. 

'•I  don't  believe  you  ever  saw  a  ship."  he  said. 

"Didn't  Oi.  thin,"  said  the  prisoner.  "An  jiliwat 
do  yiz  t'ink  Oi  cum  over  in.  a  hack?" 

After  that  it  went  bard  with  .Michael. 
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To  you  capitalists 
—  the  class  of  '24 

Your  college  training  is  in  truth  a  capital.  Its  value 
is  not  fixed,  hut  depends  on  the  way  j'ou  invest  it. 

Some  men  demand  a  quick  return  — a  high  per- 
centage of  profit.  Others  look  more  to  the  sohdity 
of  the  investment. 

The  man  of  speculative  mind  may  stake  all  on  the 
lure  of  a  high  starting  salary,  without  a  thought  to 
the  company  which  gives  it  or  where  this  may  lead 
him  in  ten  years.  True,  his  opportunism  may  reap 
exceptional  profit ;  or  else  a  loss. 

The  man  who  knows  that  great  things  develop 
slowly  will  be  content  with  six  months'  progress  in 
six  months'  time — provided  he  is  investing  that 
time  in  a  company  which  oflfers  him  a  future. 

You  wlio  are  about  to  invest,  satisly  yourself  that 
the  security  you  are  getting  is  gilt-edged. 


Since  1869  makers  and  distributors  of  electrical  equipment 
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The  History  of  Sur\'eying  Instruments 

(Continued  from  Page  191) 
lowed  out  to  receive  a  compass  needle,  a  line  or 
meridian  was  drawn  across  the  bottom  of  the  com- 
pass box  so  that  the  instrument  could  be  oriented, 
and  a  revolving:  pointer  was  provided  for  determin- 
ing directions  by  sighting.  The  instrument  was  set 
up  at  each  station,  oriented,  and  the  pointer  set 
along  .some  course.  A  mark  was  then  placed  in 
one  of  the  wax  circles  along  the  edge  of  the  pointer. 
The  course  was  then  measured  and  the  length,  to- 
gether with  the  color  of  the  wax  and  the  character 
of  the  wark.  was  recorded.  Lengths  were  deter- 
mined by  means  of  cords  and  a  rod  of  a  fathoms 
length.  When  applied  to  mine  surveys,  the  data 
tlius  obtained  was  used  in  laying  ont  the  survey  on 
the  surface  to  full  scale,  and  by  means  of  the  same 
instruments  tliat  were  used  in  the  underground 
survey.  Thus  the  proximity  of  the  niiniuo  opera- 
tions to  boundaries  was  known. 

In  connection  with  the  unit  of  length,  the  fol- 
lowing is  not  amiss.  In  an  old  work  on  surveying 
published  by  -Tacob  Koebel  in  the  year  l.jTO.  this 
(juaint  i)assage  is  found;  "A  rood  should  liy  the 
right  and  lawful  way.  and  in  accordance  with  soien- 
tilic  usage,  be  made  thus:  Sixteen  men.  short  an<l 
tall,  one  after  the  other  as  they  come  out  of  a 
churcli.  should  place  each  a  shoe  in  one  line,  anil 
if  you  take  a  length  of  exactly  sixteen  of  these 
shoes,  that  length  shall  \>c  a  true  rood"  I  It  is  .sure- 
ly a  far  cry  from  this,  to  the  present  day  methods 
of  the  United  States  Bureau  of  Standards. 

This  period  also  marks  the  first  authentic 
record  of  the  invention  of  the  ])lane  table,  for  in  the 
year  l.")!M).  Johann  I'rateorius,  constructed  an  in- 
strument which  end  (raced  every  principle  of  the 
plane  table  as  it  is  used  today,  including  the  tri- 
jtod  supjiort.  the  compass  sunk  in  one  corner  of  the 
board,  a  device  for  measuring  vertical  angles,  and 
an  alidade  with  a  graduated  edge.  Targets,  rules, 
proportional  dividers,  and  compasses  as  are  used 
for  drawing,  were  all  provided.  Undoubtedly  this 
instrument  was  also  the  consununation  of  long 
years  of  development,  but  in  view  c.f  the  remarkable 
similarity  between  this  early  instrument  and  our 
modern  ones,  it  seems  fair  to  say  that  the  invention 
of  the  plane  table  as  we  know  it,  can  be  properly 
ascribed  to  Johann  Praetorius. 

From  this  time,  a  rapid  improvement  of  survey- 
ing instruments  ensued,  and  it  was  of  such  a  char- 
acter to  be  properly  cla.ssed  as  development  of  in- 
struments very  similar  to  those  of  today,  and  there- 
fore a  histon-  of  this  develo])nient  cannot  be  proper- 
ly inclinled  in  this  paper.  Mention  might  be  made, 
however  of  the  "nonius"  which  was  superceded  by 
the  vernier,  invented  in  1G31  by  Cai)tain  Pieere 
Vernier;  of  the  application  of  the  telescope  to  sur- 


veying instruments:  of  the  introduction  of  cross- 
hairs into  the  telescope  by  AViliam  Gascoigne  in 
the  year  KUO ;  of  the  use  of  the  acheomeetric  prin- 
ciple of  subtense  measurements  by  James  M'att  in 
1770;  but  as  before  stated,  these  subjects  belong 
really  to  the  field  of  medern  engineering,  and  can- 
not be  projierly  treated  here. 

In  closing  it  might  not  be  amiss  to  give  a  sort 
of  a  conception  of  siirveying  practise  as  it  existed 
at  this  time,  and  this  can  be  best  dene  by  the  quo- 
tation of  significant  writings  which  will  allow  the 
I'eader  to  foi-m  his  own  opinions.  John  Love,  in 
the  year  1744,  in  a  work  on  surveying,  made  the 
following  statements :  "This  instrument  depends 
wholly  upon  the  needle  for  the  taking  of  angles. 
which  often  proves  erroneons.  the  needle  itself  vary- 
ing from  the  north  even  if  there  be  no  iron  mines 
or  other  accidents  to  draw  it  aside  which  in  moun- 
tainous lands  are  often  fcuiid.  It  is  therefore  the 
best  way  for  the  Surveyor,  if  he  i»ossibly  can.  to 
take  his  angles  without  the  help  of  the  needle  as  is 
before  shewed  by  the  Semi-circle.  But  in  all  lands 
it  cannot  be  done,  and  we  nnist  make  use  of  the 
needle,  as  in  the  thick  woods  of  .lamacia.  Carolina, 
etc.  It  is  gcod  therefore  to  have  an  instrument 
which  may  take  an  angle  with  or  without  the  use 
of  the  needle."  And  lie  further  says,  "I  have  taken 
Example  of  Mr.  Howell  u>  make  use  of  the  Table  of 
Sins  and  Tangents,  but  only  to  every  fifth  minute, 
that  being  high  enough  in  all  Sense  and  Hcason  for 
the  Surveyor's  use.  for  there  be  no  man,  witli  the 
best  instrument  ever  made,  can  take  an  angle  in  the 
field,  nigher,  if  so  nigh,  as  to  five  minutes." 

In  the  light  of  these  statements,  it  beln!((ves  the 
modern  surveyor  and  engineer  to  be  careful  in  his 
statements  of  the  great  accuracy  in  measurement  to 
which  we  are  able  to  attain,  or  statements  of  things 
to  which  we  will  not  be  able  to  attain.  Civiliza- 
tion marches  onward,  regardless  of  what  Man 
says  of  it.  And  we  should  humble  our  minds  and 
cease  onr  loud  boastings  of  our  present  day  won- 
ders, when  we  see  that  the  very  principles  and  in- 
struments of  which  we  so  loudly  boast,  were  used 
long  ago  and  were  even  forgotten  during  the  lapse 
of  the  aei's. 


A  WORD  TO  THE  WISE 

"Professor."  said  the  graduate  trying  to  be 
pathetic  at  parting.  "I  am  indebted  to  you  for  all 
I  know." 

"Pray  do  not  mention  such  a  trifle."  was  the 
reply. 


"Discord  am   horrilile."  said   the  nuisieal   darky 
as  he  was  about  to  be  huug. 
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COMMONWEALTH  EDISON  COMPANY 


3,500,000 


2  OOO.OOO 


S^OOO 


-5,000 


TIIIO  Coniiiioiiwenltli  Edison  Comiiany  (if  riiicajio  is?  the  world's  lai'«rrst  steam  electricity 
supply  company.  Its  constant  };r(>\vth  ott'ers  opportunity  to  the  young  men  who  become 
associated  with  it.  The  above  chart  shows  the  iirobalile  growth  in  outjiut  and  in  number 
of  employes  over  the  next  tive  years.  It  indicates  that  ."S.S.")';  additional  employes  will  tie 
addeil  to  the  i)ayrolls. 

An  analysis  shows  that  the  ratio  of  supervisory  positions  in  tlic  Comiiany  is  one  for 
every  eight  employes.  On  this  basis,  dni-iiig  the  next  tive  years,  there  will  he  4S()  additional 
su])ervisory  positions  open  to  those  now  in  tiie  organization,  or  those  w  lio  ecnie  into  it. 
These  figures  are  conservative,  as  no  allii\v:nice  is  included  U.v  i-eplaeing  those  who  leave  the 
('onipany's  service. 

The  number  of  employes  nn  January  1,  101*4,  was  8.(>42,  compared  with  7.(t!(8  the  year 
liefore.  Of  this  number,  2,494  ha<l  been  with  the  Company  five  years  or  more;  (i88.  ten  years; 
'.>~)7.  fifteen  years;  172,  twenty  years;  79,  twenty-five  years  and  51,  thirty  years,  or  more. 

Graduates  of  Mechanical  and  Electrical  Engineering  cour.ses  are  taken  into  the  Company 
through  the  Chicago  Central  Station  Institute  and  are  given  an  opportunity  by  working  in 
many  of  the  departments  of  the  Company  to  make  a  study  of  the  Inisiness.  Xct  only  do  young 
men  obtain  a  broader  training  through  this  method,  btit  they  are  enabled  to  find  the  i>lace 
in  the  Company  most  suited  to  their  cajiabilities  or  liking. 

Commonwealth  Edison  Company 

Edison  Building,  72  West  Adams  Street,  CHICAGO 
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College  Notes 

(Continued   from   Page   199) 

hoots,  and  registers  in  any  combination  and  nnder 
\;n-ied  conditions.  Two  tables  give  the  tabulated 
results  of  the  tests:  those  of  tlie  Piped  Furnace 
I'lant  being  given  in  detail  in  tlie  thirteen  page 
table  2,  while  the  results  of  tlie  tests  on  the  auxil- 
iary plant  are  given  in  tables  and  figines  S  to  17. 
A  discussion  of  all  results  is  included  in  the  chap- 
ters IV  to  XXI. 

A  very  brief  suniniary  of  the  more  imjiortant 
results  is  as  follows :  A  comparison  of  the  ix-rform- 
ance  of  the  same  furnace  operating  with  anthracite 
and  l)itumin()us  coal  sliowed  that  within  practical 
combustion  rates,  the  authractite  coal  gave  higher 
capacity  and  efficiency  than  the  bitununous  coal 
for  the  same  condiustion  rate;  at  combustion  rates 
that  are  excessive  for  warm-air  furnace  practice, 
however,  tlie  reverse  was  true.  Also,  bituminous 
coal  gave  a  more  neai-ly  constant  ert"icieucj'  over 
the  whole  range  of  combustion  rates  than  did  an- 
thracite. At  any  given  combustion  rate  more  draft 
was  re<iuired  to  ojierate  the  furnace  on  anthracite 
coal  than  on  bituminous  coal. 

A  test  of  two  different  types  of  furnaces  sliowed 
tliat  tlie  efficiency  of  the  steel  furimce  was  moie 
ncailv  constant  and  also  higher  than  for  the  cast- 


iron  circular-radiator  furnace,  over  the  whole  range 
of  combustion  rates.  The  crescent-radiator  furnace 
also  proved  better  than  the  circular-radiator  fur- 
nace. Also  the  tests  indicated  that  the  cylindrical 
bonnet  with  side  cutlets  was  tlie  most  satisfactory 
of  those  tested.  It  was  proven,  too,  that  the  round 
duct  with  45-degree  elbows  and  without  unsatisfac- 
tory right-angle  turns  of  the  rectangular  duct  was 
far  the  best,  handling  a  greater  volume  of  air  and 
developing  a  greater  heat  at  the  registers.  A  rather 
interesting  fad  discovered  was  that  while  register 
grilles  apparently  diil  not  affect  the  capacity  of  air 


of  the  hot  air  ducts,  vet  the  removal  of  the 


ille 


in  the  cold-air  register  increased  the  capacity  4  per 
cent  at  moderate  temperatures. 

The  results  of  the  tests  allow  the  calculation 
easily  of  the  proper  size  and  design  of  the  furnace 
heating  system  of  a  house.  It  greatly  simplifies 
proper  design. 


"The  rai)idly  increasing  divorce  rate,"  remarked 
the  newcomer,  "proves  that  America  is  fast  be- 
comiug  the  land  of  the  free." 

"Yes,"  replied  his  friend,"  biil  (he  contiiuiance  of 
the  marriage  rate  shows  that  it  si  ill  is  llie  home 
of  the  Itrave." 


-^ 


"Eat-Mor"  (bulk)  and  ''Tak-Homa-Brik"  (brick)  are 

Ice  Cream  Favorites 

They  ha\  e  a  richness  of  taste  that  makes  them  a  favorite 
among  many.  Serve  one  of  them  at  your  next  party.  Re- 
member, "You'll  Fa\  or  the  Fla\  or." 


Twin-City  Ice  Cream  Company 


132  West  Main  Wtreet 


M0UY10&  BROS.,  Proprkion^ 
Phone  7-3800 


Urbana 
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THE    WEST    SIDE     TENNIS     CLUB     STADIUM.     FOREST     HILLS,    LONG    ISLAND 

DURING    THE    DAVIS    CUP     MATCHES 
KENNETH    M.    MURCHISON.    ARCHITECT  CHARLES    S.    LANDERS.    ENGINEER 

America's  Tennis  Stadium  at  Forest  Hills,  Long  Island,  was  built  by  The  Foundation 
Company  in  record  time.  It  was  begun  in  April  and  completion  was  promised  for 
the  Davis  Cup  Challenge  Round  on  August  31,  1923.  It  was  actually  used  for 
the  Women's  Nationals  on  August  1 3.  The  West  Side  Tennis  Club,  in  choosing  a 
general  contractor,  selected  The  Foundation  Company  because  its  record  guarantees 
trustworthy  workmanship  and  speed  of  construction  without  sacrifice  of  economy. 

.X  he  Foundation  Company  is  an  organization  of  construction  engineers 
specializing  in  the  building  of  difficult  superstructures  and  substruc 
tures.  The  world-wide  reputation  gained  in  its  early  history  for  trust' 
worthy  underground  construction  has  followed  it  into  the  field  of 
general  engineering  contracting.  Among  the  structures  completed 
by  The  Foundation  Company  are  buildings  of  every  \noion  type. 


THE    FOUNDATION    COMPANY 

CITY  OF   NEW   YORK 

Ojfice  BtiildiTigs  '  Industrial  Plants  '  'Warehouses  '  Railroads  and  Terminah  '  Foundations 
IJnderpmnxna  <  Filtration  and  Sewage  Plant.?  '  Hydro-Electric  Developments  '  Power  Houses 
Highways  '  Kiver  and  Harhor  Developments  '  Bridges  and  Bridge  Piers  '  Mine  Shafts  and  Tunnels 


CHICAGO 

PITTSBURGH 

ATLANTA 


SAN   FRANCISCO 
LOS  ANGELES 
MONTREAL 


LIMA.  PERU 

CARTAGENA.  COLOMBIA 
MEXICO  CITY 


LONDON. ENGLAND 
PARIS.   FRANCE 
LOUVAIN.  BELGIUM 


BUILDERS     OF     SUPERSTRUCTURES     AS     WELL     AS     SUBSTRUCTURES 
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Research  Residence 

(Continued   I'rom   Page  189) 
both  for  4-inch  and  6-inch  studs;   (c)   offset  stacks 
and  fittings;    (d)   what  effect  has  height  on  stack 
capacity?;   (e)  the  value  and  inijiorlance  of  insuhi- 
tioii. 

(10)  Effect  of  instalhition  details  on  leaders,  or 
warm  air  })ipes  in  tlie  basement. 

(a)  Pitch  or  grade  of  basement  pipes;  (b)  short 
and  long  runs;  (c)  friction  caused  by  elbows  in 
leaders  which  cannot  be  run  straight;  (d)  the  value 
and  importance  of  insulation. 

(Ill  Relative  value  of  an  inside  chimney  wliich 
iiins  np  through  the  center  of  tlie  house  compared 
with  an  outside  chimney  at  the  end  of  the  hoitse. 
In  eacli  cliimney  tliere  shoidd  l>e  one  tire  clay  tile- 
lined  fine  au<l  one  ]ilain  brick  thie.  AMiat  allowance 
in  drait  sliould  be  made  wlien  an  outside  chimney 
must  be  tised?    Does  tlie  flue  lining  ))ay? 

(12)  Effect  of  maintaining  constant  tempera- 
ture day  and  night  as  opposed  to  normal  tempera- 
ture by  day  ami  lower  temperature  at  night. 

(i:>)  Tlie  case  of  the  remote  room  with  three 
sides  exposed,  and  the  room  in  the  attic  demand 
special  study.  Can  the  former  be  dealt  with  suc- 
cessfully by  using  larger  leaders  and  stacks,  or 
should  it  be  equippe<l  with  storm  windows  or  metal 
weather  strips?  The  attic  room  should  be  easy  to 
heat  if  we  know  the  correct  heat  loss.  What  are 
the  losses  from  such  rooms  and  how  computed? 

(14)  What  should  be  done  with  a  sun  porch? 
Can  it  be  heated  along  with  the  rest  of  the  house? 
Should  it  have  a  separate  return  air  duct? 

Finally,  the  house  will  afford  a  most  unusual 
opjiortunitv  to  check  up  many  of  the  re(iuirements 
of  the  new  Installation  Code,  and  most  important 
of  all,  it  will  provide  a  positive  means  for  securing 
check  data  on  the  total  heat  loss  from  a  house  as 
well  as  from  the  individual  rooms. 

To  accomplish  these  ol)jects  the  residence  will 
be  elaborately  equi]iped  with  instruments  both  re- 


cording and  indicating  for  the  measurement  of 
temperatures,  air  (piantities  and  velocities,  humid- 
ity, wind  movement  and  direction,  fuel  consumption 
and  waste.  Much  of  this  e(piii>nuMit  must  be  in- 
stalled as  the  construction  progresses  and  will  be- 
come an  integral  part  of  the  structure.  When  com- 
jdeted  the  residence  be  will  not  only  a  thei'mal  test- 
ing laboratory  but  a  calorimeter  in  itself. 

It  is  jdanned  to  furnish  the  house  and  to  have  it 
occtipied  so  that  the  conditions  prevailing  in  actual 
residences  will  be  duplicated  insofar  as  is  possible. 
The  residence  will  be  open  to  visitors  at  hours  to 
be  established  later.  ,Vctual  testing  work  will  begin 
with  tile  opening  of  tlie  heating  season  in  the  fall 
of  1924. 


Engineers'  Day 

(Continued   from   Page  183) 

three,  namely,  J.  Robert  Welsh,  c.e.,  '24,  in  charge 
of  the  cou^■ocation ;  A.  (1.  Dixon,  gen.e.,  '24,  in 
charge  of  the  dance ;  and  H.  E.  Wessman,  c.e.,  '24,  in 
charge  of  the  parade.  It  is  to  these  men,  who  joined 
in  uuscltish,  co-operative  effort,  that  the  successful 
inaugui'atiou  of  Engineers'  Day  is  due. 

In  reviewing  the  celebration,  credit  is  given  to 
the  members  of  the  various  dei)artments  for  work 
done  in  assemlding  their  respective  floats,  the  sub- 
committees for  carrying'  the  ])rograni  through  on 
time  and  comjilete,  and  to  members  of  the  faculty 
who  advised  and  sjinrred  the  students  to  "carry  on." 

It  is  hoped  that  in  succeeding  years  other  fea- 
tures may  be  added  to  the  Day; — that  certain  engi- 
neering events,  such  as  the  Engineering  Open  House 
may  be  combined  with  these  other  events, — and  thus 
establish  Engineer'  Day  as  an  honored  and  neces- 
sary University  custom  and  precedent,  in  order  that 
the  college  of  engineering  may  maintain,  even 
deepen,  this  new  spirit  of  loyalty  and  fraternity  so 
well  begun. 


We  have  given  Clothes  Satisfaction  to  5  generations  of  students, 
the  time  our  reputation  for  good  service  has  increased. 

'^  33-35-37  Main  St.        Champaign 


And  all 
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In  college  a  fellow  is  handed 
a  mass  of  facts — some  of  them 
simple  and  fundamental,  oth- 
ers complex,  intricate  and  hard 
to  remember.  Get  your  fun- 
damentals fixed  and  it  won't 
often  be  serious  later  if  you 
have  to  seek  a  reference  book 
for  the  complexities. 

For  instance,  it  is  easy  to  grasp 
once  and  for  all  time  the  fun- 
damental of  good  paving  — 
THE  'ABC  'PAVEMENT— 

pKalt  for  Filler 
ri  cl^  for  Surface 

^rushed  rock,  gravel, 
rusKed  slag  or 
bncrete  for  Base 

Why  the  "ABC"  pavement  is  right 
for  city  streets,  country  highways, 
railroad  yards  and  factory  floors  and 
drives  is  told  briefly  and  pointedly  in 
the  side  panel. 


#f 


NATIONAL  PAVING  BRICK  MANUFACTURERS  ASS'N 

ENGINEERS  BUILDING  CLEVELAND,  OHIO 


VITKIFIED 


PAVEMENTS 

Outlast    the     Bonds 


ASPHALT  for  FUJer  be- 
k  cause  it  makes  the  traffic- 
bearing  surface  a  water-proof, 
flexible  armor  not  subject  to 
the  cracks  which  follow  rigid 
slab  construction,  and  because 
repair  costs  are  insignificant 
where  each  brick  is  an  easily 
removable  unit. 

BRICK  for  Surface  because 
it  furnishes  the  best  sur- 
face for  traffic;  hard,  but  not 
brittle — tough,  but  not  rough 
— dense,  and  non-absorbent 
—  smooth,  but  not  "slick;" 
because  its  fire-hardened 
toughness  resists  wear  and 
tear  so  sturdily  that  upkeep 
expense  is  squeezed  to  a  min- 
imum and  because  any  margin 
of  higher  first-cost  is  speedily 
offset  by  low  maintenance, 
long  life  and  uninterrupted 
service. 

CONCRETE,  CRUSHED 
ROCK,  CRUSHED 
SLAG  OR  GRAVEL  for  Base 
because  some  one  of  these 
bases  meets  any  conceivable 
sub-soil  condition,  and  with  a 
bedding  course  of  sand  or 
screenings  makes  the  best 
sub-structure  yet  developed 
for  modern  street  or  highway 
traffic. 

Send  for  free 
handbook,  "THE 
C  O  N  STR  U  C- 
TION  OF  BRICK 
PAVEMENTS." 
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Complete 
Power    Units 
with    any 
Type    of 
Prime    Mover 


Undivided  Responsibility 

Power,  electrical  and  industrial 
machinery  built  by  Allis-Chalraers 
is  so  correlated  in  an  installation 
that  the  complete  equipment  oper- 
ates as  a  unit,  unsurpassed  for 
efficiency  and  economy. 

Moreover  there  is  this  advantage 
— that  with  the  entire  equipment 
built  by  one  organization  under 
one  supervision  and  in  its  own 
shops,  Allis-Chalmers  is  able  to  in- 
clude everything  needed  in  a  single 
contract — saving  a  purchaser  the 
burden  of  handling  many  details, 
disputes,  delays  and  oftentimes  ex- 
pensive complications  arising 
where  a  number  of  separate  con- 
tracts are  involved. 

"Undivided  Re?ponsibiUty"  coupled  with 
engineering  experience  in  the  design  and 
Itiiilding  of  heavy  machinery,  distinguishes 
Allis-Chalmers  Service. 

Allis-Chtihuers  products  enter  f^ractically 
all  engineering  fields 
ALLIS-CHALMERS  PRODUCTS 
Electrical  Afachinery,  Steam  Turbines,  Steam  Engines,  Con- 
densers, Hydraulic  Turbines,  Pumping  Engines,  Centrifugal 
Pumps,  Gas  Engines,  Oil  Engines,  Mining  Machinery,  Metal- 
lurgical Machinery,  Flnur  Mill  Machinery,  Crushing  and  Cement 
Machinery,  Saw  Mill  Machuiery,  Air  compressors.  Air  Brakes, 
.Steam  and  Electric  Hoists,  Farm  Tractors,  Power  Transmission 
.Machinery,     Perforated     Metal,     Timber     Preserving     Machinery. 

Let  Allis-Chalmers  Engineers  Serve  You 

(mM%<mmm% 


EVERY  engineer  should  know  Apollo  Best  Bloom  and 
Apollo- Keystone  Galvanized  Sheets,  American  Bessemer 
and  Open  Hearth  Steel  Sheets;  and  Keystone  Copper  Steel 

Rust-resisting  Black  and  Galvanized 


We  manufacture  SHEET  AND  TIN  MILL  PRODUCTS  for  all  pur- 
poses—Black Sheets.  G a1  vanized  Sheets, 
Corrugated  Sheets,  Formed  Rooting  and 
Sidine  Products,  Galvanized  Tank,  Cul- 
vert and  Flume  Stock,  Special  Sheets 
for  stamping.  Stove  and  Kange  Sheets, 
Automobile  Sheets,  Electrical  Sheets, 
KooBng  Tin  Plates,  Bright  Tin  Plates, 
Black  Plate,  Etc.  Sold  by  leading  metal 
merchants.  Ketstonk  qualit.v  isof  par- 
ticular interest  to  \ou.  St'iid  fn-- Look  let. 


AMERICAN  SHEET  AND  TIN  PLATE  COMPANY.  Frick  Bldg,.  Pittsbnrsh,  Pa, 

V — — — y 


Anaconda  Reduction  Works 

(Continued   from   Page  176) 
arsenic  fumes   are  now  recovered  by  the  Cottrell 
electrical  precipitation  method  near  the  foot  of  the 
stack,  and  it  is  this  arsenic  which  is  the  main  sonrce 
of  supply  for  the  United  States. 

Lately,  a  sidphuric  acid  manufacturing  plant  has 
been  built  which  u.ses  the  gases  from  the  roasting 
plant  as  its  source  of  supply.  The  Glover  and  Gay- 
Lussac  method  is  used.  Large  scale  production  has 
made  for  low  costs  and  has  develo]ied  tliis  subsidiary 
operation  as  a  jirotitable  by-product. 

An  abundant  water  supply  is  one  of  the  most 
im])ortant  needs  of  an  ore  reduction  works,  and  it 
was  this  that  led  to  the  selection  of  Aniu-onda,  in- 
stead of  Butte,  as  the  site  for  this  plant.  The 
present  consumption  of  wtiter  exceeds  (lO.OOO  gal- 
lons in  24  hours,  and  this  supply  must  be  trans- 
ported from  Warm  Springs  Creek  through  a  wooden 
flume  tiiat  follows  tlie  hillsides  for  a  distance  of 
eight  miles. 

Another,  almost  etjually  as  important,  need  is 
compressed  air.  Xearly  live  million  cubic  feet  of 
fi'ee  air,  weighing  about  two  hundred  tons,  is  com- 
pressed every  I'i  hours.  It  is  used  at  pressures  vary- 
ing from  900  pounds  per  stpiare  inch  for  the  air  loco- 
motives to  one  pound  per  s(]uare  inch  for  the  re- 
verba tory  furnaces. 

The  electrical  power  consumption  for  such  a 
plant  is  necessarily  great.  Twenty  thousand  elec- 
tric horse  power  is  received  from  the  water-power 
plants  of  a  .subsidiary  coiniiaiiy,  coming  in  at  92,- 
000  volts  and  transformed  to  2,200  volts  for  the 
larger  motors.  Another  10,000  horse  power  is  de- 
veloped in  steam  engines  of  which  SO  per  cent  of 
the  steam  supjdy  comes  from  waste-heat  boilers. 
The  largest  consumer  is  the  main  power  station 
wliich  uses  15,000  h.  p.  for  air  compression.  The 
ne.xt  largest  is  the  concentration  process  which  uses 
12,000  h.  p. 

The  research  laboratories  of  this  plant  are  the 
(Continued  on  Page  218) 


Established  1867 


The  Vilter  Manufacturing  Co. 

1020  Clinton  St.,  Milwaukee,  Wis. 

Ice  Making  and  Refrigerating  Machinery 
Corliss  and  Poppet  Valve  Engines 

Branch  offices  in  all  principal  cities 
If  interested  write  for  bulletins 
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BROWN  ^gHARPE 
MACHINES 

You  Should  Become 
Familiar  With  Them 

MUling  Machines 
Grinding  Machines 
Gear  Cutting  Machines 
Screw  Machines 

Knowledge  of  our  line  of  manufacture  will 
surely  be  of  use  to  you  in  years  to  come— for 
Brown  &  Sharpe  Machines  are  used  in  a  great 
many  industries.  In  the  small  repair  shop  or 
in  the  largest  high  production  manufacturing 
plant,  these  machines  are  being  used  to  do  many 
classes  of  work.  The  small  shop  likes  their 
versatility  and  ability  to  stand  up  under  that 
extraordinary  job  which  often  loads  the  machine 
beyond  its  rated  capacity.  The  big  plant  finds 
they  give  production  and  a  product  uniformly 
accurate.  Brown  &  Sharpe  Machines  are 
ruggedly  constructed  and  will  maintain  their 
accuracy  for  many  years.  Investigate  their 
many  uses. 


Ask  your  Librarian 
to  show  you  the 
Brown  &  Sharpe 
books  —  Catalogue 
studies— Nos.  29,  29x 
and29xx.  Our  Cata- 
logue No.  137  gives 
details  about  our 
entire  line  of  manu- 
facture. 


Brown  &  Sharpe  Mfg.  Co. 

Providence,  R.  L,  U.  S.  A. 
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Bailey  and  Himes 
ATHLETIC  EQUIPMENT 


'rciiiiis  h'ju-kcts — 17  iiKiil- 
els  (if  tlieiii  ;iiiil  ;i  ^(khI 
selection    iu    each    luudel. 


Tennis  Balls — 

Wright  and  Ditson 
50c 


Spalding 
50c 


STUDENTCUPPLYCT0RE 
ervice       f  Javind     f  #aiis/aciion 


606  East  Green  St. 
■Chuck"  Bailey  Shelby  Himes 


(Continued  from  Page  216) 
last  word  iu  the  metallurgical  world.  Four  Illi- 
uois  graduates  are  employed  in  this  department  to 
aid  in  discovering  and  developing  new  processes  and 
improving  those  now  in  practice  at  the  Reduction 
Works.  These  laboratories  receive  6,500  samples 
and  make  16,000  chemical  determinations  every 
month. 

There  is  a  noticeable  lack  of  men  about  the  ])lant, 
the  U,700  emjiloyees  being  lost  in  the  maize  of  shops 
and  mills.  This  condition  is  possible  because  of  the 
liigh  development  of  mechanical  and  automatic  de- 
vices. Included  in  the  above  2,700  are  240  men  com- 
prising the  sui)crvising  force,  a  technical  staff  of 
00  metallurgists,  civil,  and  mechanical  and  electrical 
engineers,  and  a  general  accounting  staff  of  100 
men  and  women.  During  the  jiast  six  years  the 
company  lias  spent  more  than  ij^lOO.OOO  in  Anticonda 
to  provide  '.safeguards,'  safety  appliances,  and  the 
promotion  of  the  safety  habit  among  its  employees. 


US  POOR  MEN 

Alice  for  the  (irst  time  saw  a  cat  carrying  her 
kitleii  by  the  naiK'  of  its  neck. 

••Y'oii  nauglity  cat  I"  she  cried,  "yon  aren't  tit 
to  be  a  mother  I  You  ain't  hardly  lit  to  he  a 
father!" 


WICKES 


K^ 


Wickes  Vertical  Water  Tube  Boiler 

Air  infiltration  losses  in  a  boiler  setting  is  one  of  the  big  and  preventable  losses 
in   boiler  room   operation. 

The   steel   cased   setting  enclosing   the   WICKES   boiler   prevents   air   infiltration 
losses,  and  the  highest  possible  thermal  efficiency  results. 

Ask  for  Bulletin:  "Magnitude  and  Prevention  of  Air  Infiltration  Losses,"  Sent  Free 

The  Wickes  Boiler  Company 

SAGINAW,    MICH. 


TRAOC-P1ARK 


New    Vork,   501    Fifth   Ave. 
Chicago,   7O   West   Monroe  St. 


SALES  OFFICES: 

Detroit,    II 16  Penobscot   Bldg. 
Pittsburg,    1218   Empire   Bldg. 
Seattle,    736    Henry    Bldg. 


'^CG 


VFKiN 


ENGINEERS  and 
CONTRACTORS 


TAPES 


Give  Long  and  Satisfactory  Service  Even  Under^evere'Conditions  ofaUse 


FROM  SURVEYS  TO  FINISHED  CONSTRUC- 
TION AND  INSPECTION  WE  HAVE  PAT- 
TERNS BEST  SUITED  TO   EVERY  PURPOSE 

Stocked    by    Hardware    and 
Engineering   Supply   Houses. 

Sent?  lor  Catalogue. 


PkUDUd  Auk   II.  1901 


THE /UFKfN J?ULE  HO^ 


SAGINAW,    MICH. 

New  York.  London,  En; 
Windsor,   Can. 
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EXPLETIVES  INTEKESTINC 
All  Irati'  coldiu'l  \v;is  ln'injr  fol- 
lowed by  ;i  solit;n-y  s](i'il:it<;r  <liir- 
iiii;  his  i-oiuiil  (if  <'()lf.  At  last 
he  fonld  c-oiitaiii  himself  no  Ion;: 
er.  and  he  exjilosively  exelaiiiicd, 
"What  rhe  blazes  ai-e  yon  lookin;^ 
at?" 

••riH     not     lookinjt."     was     the 
i-e]ily.  "riu  listeninj;." 


XATIVE  PKIDE 
■•Von    say   ymi    came   from    i  le- 
troit,"  said  the  aieveler  To  his  fel- 
low passenger,  "that's  where  ihey 
make  aiitomoitiles,  isn't  it?" 

"Snre,"  said  the  Detroiter  witi; 
some  reseutiuent.  "we  make  other 
things  in  Detroit  too." 

"Ves,  I  know."  retorted  tl'.e 
other.  "I've  ridden  in  'em." 


AXD  NO  WONDER 

There  was  a  young  person  named 

Ned. 
Who  dined  before  going  to  bed 
On  loltster  ami  ham. 
And  salad  and  jam. 
And  when  he  awoke  he  wa.s  dead. 
— Woman's  Worlfl. 


DAT'GHTEE'S  LETTER  HOME 
"Jly  daughter  at  college  writes 
me  that  the  Purity  League  there 
had  a  parade  for  all  students  who 
had  never  kissed  a  girl." 
"How  did  it  turn  out?" 
"One  of  the  fellows  t<;ok   sick 
and    the    other    woiddn't    march 
alone." — Wanhhiijtoii   Voluinii.'i. 


KEEN  COMPETITION 

Mary's  beau  i  waiting  for  her  to 
come  down  stairs  I  "I.s  Mary  yotir 
oldest  sister?" 

Kid  Brother :  "Yep.'' 

Mary's  Beau:  "And  who  comes 
after  her?" 

Kid  Brother:  "You  and  two 
other  guys." — Lchh/Ji  Burr. 


REPOSE 

Child:  "Mother,  who  \>\\t  tiic 
statue   under   the   kitchen   sink?" 

Mother:  "Sh!  Sh !  That's  the 
plumber."' 


G.R.GRUBB  e  CO 

ENGRAVEftS      .  • 
CHAMPAIGN, 

ILLINOIS. 


la 


^ViTTT^f^^i 
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Resi^less 

Force — 

Controlled ! 


THE  CHEMICAL  ENGINEER  has  created,  in 
explosives,  a  power  that  can  blast  a  mountain 
or  crack  a  boulder — dig  an  isthmian  canal  or  drain 
a  swamp. 

Today, explosives  power  is  employed  both  in  the  heaviest  and 
in  the  most  delicate  operations.  The  scientific  control  of  this 
resistless  energy  has  enabled  explosives  engineers  to  utilize  it  in 
ways  undreamed  of  a  generation  ago. 

Recently  at  the  Frazier  Quarries  of  the  Chesapeake  &  Ohio 
Railroad  in  West  Virginia,  60,000  pounds  of  du  Pont  dynamite 
were  exploded  at  one  time  to  bring  down  five  hundrtd  million 
pounds  of  stone  for  ballast.  Literally  a  whole  hillside  was 
blasted  out. 

But  in  a  power  house  in  Baltimore,  du  Pont  explosives  were 
used  to  perform  a  different  and  delicate  operation.  This  work 
involved  blasting  out  five  concrete  bases  in  the  basement  of  the 
building  without  damage  to  a  switchboard  that  governed  the 
distribution  of  power  over  a  large  section  of  the  city.  While 
blasting  was  in  progress  a  glass  of  water  and  some  wire  nails 
placed  on  their  heads  in  an  upright  position  near  the  blasts  were 
not  disturbed  by  the  explosions. 

So,  io  dynamite,  wc  have  a  servant  that  will  do  our  bidding  in  tittle  things  a5  weU 
as  big — a  power  that  can  be  made  to  perform  our  work  easier,  better  and  cheaper  in 
all  industries. 

The  du  Pont  Company  has  been  making  eiplosivcs  since  i8o:„  With  the  devel- 
opment in  explosives  manufacnire  have  come  many  improvements  to  expand  the  use 
01  the  prt>duci.  .\nd  it  has  been  the  privilege  of  du  Pont,  through  exhaustive  re* 
search  and  experiment,  to  lead  the  way. 

E.  I.  DU  PONT  DE  NEMOURS  &  CO.,  Inc. 

Explosives  Department,  Wilmington,  Delaware 
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RHOADS' 
Tannate  Leather  Belt 


It  Slips.    Yes!     —But  Its  Grip  Saves  It. 


0\  tliis  wire-rope  striiiidinfi  iii;i- 
chiue,  at  one  stivj^e  of  tlie  winding' 
it  is  necessary  for  the  lielt  to 
slip;  tben  it  nmst  pick  up  tlie  load 
j)roiniitl.v  or  lie  badly  Imrned. 

This  Tannate  Belt  slips  enonj^h  to 
meet  the  tension;  and  as  the  strain 
passes,  picks  u]i  the  load  at  once. 

Other  lielts  horned  and  lirt^ke  after 
two  or  thiee  weeks'  nse.  This  Tan- 
nate licit  was  "good  as  ever''  at  the 
end  ol'  six  months'  service. 

It  is  a  common  thing  for  Tannate 
Belts  to  have  steady  overloads  of  20% 
or  :>0%  ;  and  instances  of  short  loads 
100%  to  l.')0%  above  uornuil  are  not 
nnnsnal.  And  this  is  done  at  a  coni- 
jiaratively  nnjderate  slip.  Most  belts 
W(juld  not  stay  on   the  pidleys  at  all. 

In  )ilants  where  loads  Hnctnate,  the 
valne  of  this  capacity  of  Tannate  for 
I  \erloads  is  very  great  indeed. 

Rlioads  Taniidtc  Lace 
Leather  out  lasts  Rawhide 
three  to  five  times  and  some- 
times loneyr. 


J.  E.  RHOADS  &  SONS 

rHIL.\DELPHIA— i^     N.     Sixth     St.;     NEW    YORK— 102 

Beekman   St..    CHICAGO— 322   W.    Randolph   St.; 

ATLANTA— 68  S.   Forsyth  St. 

Factory  and  Tannery:     WILMINGTON,    DEL. 


Summer  Work 

(Continued  from  Page  180) 
engineering  work  has  varied,  a  low  point  being 
reached  in  1021  a  year  of  industrial  deiiression. 
However,  since  that  time  the  cnrve  has  steadily 
gone  n]!  and  reached  a  higher  point  in  1023  than 
at  any  time  previously  reported.  The  small  group 
that  attend  school  or  summer  camp  has  also  been 
decreasing. 

All  of  the  advantages  to  lie  derived  from  work- 
ing in  one's  future  field  of  endeavor  need  hardly 
be  mentioned,  but  there  are  a  few  that  are  not 
always  thought  of.  The  chief  of  these  is  the  possi- 
iiility  of  finding  some  particular  company  or  line 
of  work  that  yott  are  interested  enough  in  to  desire 
to  return  to  after  graduation.  Although  there  are 
no  figures  available  relative  to  the  number  of  men 
who  return  to  the  companies  for  whom  they  have 
worked  during  previous  summer  vacations,  it  is 
known  that  the  nundier  is  large,  rrobably  the  most 
attractive  feature  of  this,  to  the  average  undergrad- 
uate at  least,  is  that  these  men  are  able  to  obtain 
better  positions  right  from  the  start.  It  is  not 
necessary  for  them  to  go  through  the  prelindnary 
training  that  they  ha\e  assimilated  during  the  sum- 
mers, and  the  result  of  being  able  to  eliminate  this 
is  obvious.  Then  again  the  company  will  not  em- 
]iloy  the  man  after  graduation  unless  his  previotis 
work  has  been  satisfactory.  They  are  able,  during 
the  summers,  to  judge  the  capacity  of  the  man  and 
if  they  want  him  to  return  to  them  he  can  be  rea- 
sonably sure  that  there  is  something  ahead  for 
him  in  that  organization. 

This  has  not  been  an  attempt  tn  justify  or  extoll 
the  value  of  summer  work  for  the  beginner;  but 
rather  to  bring  to  the  readers'  attention  how  close- 
ly the  engineer  and  summer  work  have  become 
allied.  Figures  usimlly  speak  for  themselves,  at 
least  for  the  technical  man,  and  in  this  case  they 
speak  clearly.  There  must  be  a  great  deal  of  value 
to  be  obtained  by  spending  the  three  nujnths  be- 
tween the  closing  and  the  opening  of  the  school  year 
in  some  line  that  will  give  one  practical  experi- 
ence in  the  field  that  he  has  been  studying  for  nine 
months,  or  there  would  not  be  such  a  large  major- 
ity so  occupied.  The  committee  is  anxious  to  place 
every  engineer  in  some  kind  of  engineering  work, 
and  it  is  l)elieve<l  that  every  engineer  who  desires 
such  a  job  will  have  his  wishes  granted  by  getting 
in  touch  with  the  Committee  on  Summer  Employ- 
ment. 


HOORAY  FOR  '27 
Co-ed :  "Your  new  overcoat  is  rather  loud." 
Frosh :  "It's  all  right  when  I  put  on  a  muffler.' 
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Why  do  so  few  engineers 
win  to  the  top 

--^while  so  many  are  lost  in  the  crowd? 


p.  F.  WALKER,  Dean  of  the  F.nidnMT- 
ing  School  of  the  l-iiiversity  of  Kansas 


AN  IMPRESSIVE  FIGLRE 
x\.in  the  field  of  technical  edu- 
cation is  Dean  P.  F.  Walker,  head 
of  the  Engineering  School  of  the 
University  of  Kansas. 

With  keen  personal  interest  Dean 
Walker  has  watched  the  progress 
of  the  engineers  whom  he  has 
trained.  And  he  has  noticed  that 
in  a  very  short  time  after  their 
graduation  they  have  separated 
themselves  into  two  distinct  groups. 

The  majority,  adding  nothing  to 
their  technical  training,  have  grad- 
ually settled  down  into  the  rut  of 
a  specialized  job. 

The  others  have  come  to  realize 
that  without  business  training, 
technical  training  carries  a  man 
just  about  so  far,  and  no  farther. 

But  how  can  a  technical  man 
secure  the  distinct  and  profitable 
advantage  of  business  training? 
The  best  answer  to  that  question 
which  Dean  Walker  has  been  able 
to  find  is  the  Alexander  Hamilton 
Institute. 

In  a  recent  letter  he  wrote: 

The  danger  of  specialization 

"For  the  young  engineer  who  has  left 
school  and  gone  into  some  position  where 
his  time  is  tilled  with  tecttnical  matters 
associated  with  his  job,  it  is  of  the  utmost 
importance  that  the  Business  Course  of  the 
Alexander  Hamilton  Institute  should  be 
brought  to  his  attention. 

"From  my  own  past  experience  I  know 
there  is  a  tendency  to  let  down  and  to  per- 
form only  the  routine  work  called  for  on 
the  job.  This  is  the  most  dangerous  thing 


On  this  page.  Dean  Walker 
answers  the  most  -pressing 
question  that  challenges  the 
young  engineer  graduate 
today. 


that  can  befall  a  young  engineer  graduate. 
The  Modern  Business  Course  becomes  a 
continual  challenge  and  stimulus,  impelling 
him  to  go  on  with  his  work  in  lines  that 
will  supplement  the  technique  of  his  engi- 
neering job.  /  recommend  il  irithout  qualifica- 
tion to  all  men  icho  graduate  from  this  school." 

Rather  a  startling  statement, 
coming  from  such  a  man,  isn't  it.' 

But  put  it  to  the  proof  yourself. 
Look  about  you,  and  in  case  after 
case  you  will  find  the  specialist  in 
a  subordinate  position,  while  at 
the  head  of  the  business  is  a  man 
who  may  know  less  about  each 
department  than  the  department 
heads,  but  u'hose  all-round  knowl- 
edge of  business  Jits  him  to  direct 
their  activities. 

What  the  Institute  does 

When  Mr.  T.  H.  Bailey  Whipple 
was  Director  of  Education  for  the 
great  Wcstinghouse  Electric  and 
Manufacturing  Company,  he  said: 

"I  know  of   no  other  preparation  that 
equals  your  Course  for  fitting  a  man  to  grasp 
his  opportunity  and  succeed  in  it 
when  it  comes. 

"If  conscientiously  pursued, 
your  Course,  coupled  with  one's 
daily  problems  and  activities,  un- 
questionably <loes  for  men  what 
experience  and  native  ability 
alone  can  never  do." 


In  a  few  words,  this  is  what  the 
Institute  does: 

It  takes  a  man  in  any  depart- 
ment of  industry,  technical  or  cler- 
ical, and  gives  him  a  working 
knowledge  of  all  the  other  depart- 
ments. In  a  few  months  of  inter- 
esting reading,  it  gives  him  a  con- 
ception and  understanding  of  busi- 
ness as  a  whole  which  ordinarily 
he  could  gain  only  after  j'ears  of 
actual  experience.  Automatically 
it  lifts  him  out  of  the  class  of  men 
of  which  there  are  too  many, 
into  the  class  of  which  there  are 
too  few. 

Send  for  this  book 

Technical  men  find  much  that  is 
interestingandvaluablein  the  Insti- 
tute's descriptive  book,  "ADefinite 
Plan  for  Your  Business  Progress." 
It  gives  all  the  factsabout  the  IVIod- 
ern  Business  Course  and  Service, 
and  tells  what  it  has  done  for  over 
20,000  other  technical  men.  More- 
over, it  contains  an  interesting 
chart  whereby  you  can  measure, 
by  weeks  and  months,  the  future 
advancement  which  you  can  attain. 
This  booklet  will  be  sent  you 
gladly,  and  without  the  slightest 
obligation.  If  you  have  ever  asked 
yourself,  "Where  will  /  be  ten 
years   from    now?" — send    for    it. 


H.VMILTON     IXSTITUTE 
\ew  York  Citv 


Alexander  Hamilton  Institute 


This  coupon  ivill  bring  you  the  facts 

I    Alexander 

I     86  .\stor  Place 

I 
I 

I 

I 


Send  me  the  book,  "A  Definite 
Plan  for  Your  Business  Progress," 
which  I  may  keep  without  obligation. 


In  Canada:  C.P.R.  Building,  Toronto 


Name j 

Please  write  plainly  I 

Busineaa  j 

Address | 

I 


In  Australia:  1,2  Hunter  St.,  Sydney 


Business 
l\oaition . 
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KENWOOD  BRIDGE  CO. 

Fabricators  of  Structural  Steel— Engineers  and 
Contractors  for  Complete   Industrial   Plants 


PRODUCTS    AND    SERVICES 

Designers,    Engineers    and    Builders    of    complete    Indus- 
trial   Plants. 

Structural   steel    for   buildings,    roofs,   bridges,    tanks,    and 
coal    and    ore    handling    structures. 

FACILITIES 
The  shops  of  the  KENWOOD  BRIDGE  COMPANY  are 
completely  equipped  with  modern  facilities  for  fabricat- 
ing all  classes  of  structural  steel  work  promptly,  under 
supervision  of  skilled  engineers  and  competent  mechanics. 
A  large  tonnage  of  structural  steel  is  carried  in  stock  in 
our   yard   to    be    used    for    prompt    shipment. 

ESTIMATES 

Estimates    furnished    for    structural   steel    or    complete    in- 
dustrial   plants. 

Telephone— Randolph   1488 
1416  First  National  Bank  Bldg.,  Chicago,  Illinois. 


August  Zeising 

(Continued  from  Page  181) 
Ambi'idge  and  Pittsburg,  Pa.;  Treuton,  N.  J.;  Balti- 
more, Md. ;  Detroit,  Mich. ;  St.  Louis,  Mo. ;  Canton 
and  Toledo,  Ohio;  Salt  Lake  City,  Utah;  Wilming- 
ton, Del.;  Gary,  Ind. ;  Elmira,  N.  Y. ;  Chicago,  111.; 
and  Pencoyd,  Pa. 

The  prodtict.s,  if  bridges  may  be  considered  as 
such,  include  the  Williamsburg  bridge  over  the  East 
River  between  New  York  and  Brooklyn ;  the  Missis- 
sippi river  bridge  at  Thebes,  Illinois;  the  Harve  de 
(ii-ace  liridge  at  Perryville,  Md.,  over  the  Susque- 
lianiKi  river;  the  Emergency  Dam,  Panama  Canal 
Zone:  the  great  ore  dock  at  Two  Harbors,  Minn.; 
the  Seneca  river  bridge  Savannah,  X.  Y. ;  the  "Hot 
Metal"  bridge  at  Port  Perry,  Pa. ;  the  Hudson  river 
l)ridge  at  Poughkeepsie,  X.  Y. ;  the  Xiagra  Arch 
bridge  replacing  the  old  cantilever  bridge;  the 
Kondtuit  Creek  l)ridge  south  of  Kingston,  X'.  J. ; 
and  the  Hell  (iate  bridge,  Xew  York  City,  which  is 
the  longest  arch  bridge  in  tlie  world. 


HAVE  IT  YOUR  OWX  WAY 

(lyni  teacher  (to  girls)  :  "Lot's  of  girls  use 
dumb-bells  to  get  color  in  their  cheeks." 

Bright  girl :  "And  lot's  girls  use  color  on  their 
cheeks  to  get  dumb-bells." 


^ .— ^.,-«,^ 


The  Result  of  25  Years' 
Experience 


sent  on  v 
refunded 
Pease   d 


The  ex])ert  who  designed  Pease  drawing  instruments  and  who  supervises 
their  construction,  lias  made  drawing  instruments  in  the  (ddest  factories  of 
Enr()])e  and  America.  They  have  been  his  life's  work  and  when  he  set  out 
to  nuike  Pease  instruments,  he  liad  a  thorough  knowledge  of  the  mechanical 
details  of  every  make  of  instrr.inent  on  the  market,  lK)tii  domestic  and  im- 
]>orted.  Hence,  the  sujierior  features  in  design  and  consti-uction,  found  only 
in  Pease  instnunents.  are  not  mere  accidents,  but  are  tlie  result  of  twenty- 
five  years"  experience. 

There  are  many  equally  important  features  such  as  interchangeability 
of  parts  which  we  would  like  to  tell  ytui  about.  Literature  and  prices  will 
etiuest,  and  your  money  will  be 
if  yon  are  not  completely  satis- 
awing   instruments   after    using 


Write  for  our  new  52-page  catalog  listing  our  complete 
line  of  American  made  Drawing  Instruments. 

Ask  for  Catalog  C-31 

THE  C.  F.  PEASE  COMPANY 

S3  NORTH   FRANKLIN   STREET,   CHICAGO 


Blue  Printing  Machinery 
Drafting  Room  Supplies 


Drafting  Room  Furniture 
Drawing  Instruments 
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The  Magnolia  Tclroleum 
Building,  Dallas,  Texas 

ALFRED  C.  BOSSOM, 

Architect 

Diawu  by  Hutjh  t'emss 


(g)  O.  E.  CO. 


''Sheer  Height'' 


THE  American  business  building  represents  a  distinct  and  national  architec- 
tuial  style  when  its  design  ftankly  emphasizes  its  sheer  height  and  outwardly 
expresses  the  inner  facts  of  its  conStruftion. 

The  tall  buildings  which  stand  as  monuments  throughout  the  country  to  the 
vision  of  our  architefts  and  the  skill  of  our  engineers  have,  in  the  gigantic  pro- 
files which  they  rear  against  the  sky,  the  true  American  spirit  of  aspiration  and 
progress  towaid  even  greater  achievements. 

Certainly  modern  invention — modern  engineering  skill  and  organization,  will 
prove  more  than  equal  to  the  demands  of  the  architefture  of  the  future. 


OTIS 


ELEVATOR 

Offices  in  all  Principal  Cities  of  the  World 


COMPANY 
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HENRY  CAVENDISH 

1731-1810 
English  chemist  and  physicist, 
of  whom  Biot  said,  "He  was 
the  richest  of  the  learned  and 
the  most  learned  of  the  rich. 
Hislast  great  achievement  was 
his  famous  experiment  to  de- 
termine the  density  of  the  earth. 


He  first  made 

water  from  gases 


In  this  age  of  electricity 
the  General  Electric 
Company  has  blazed 
the  trail  of  electrical  pro- 
gress. You  will  find  its 
monogram  on  the  giant 
generators  used  by 
lighting  companies; 
and  even  on  the  lamps 
and  little  motors  that 
mean  so  much  in  the 
home.  It  is  a  symbol 
of  useful  service. 


Henry  Cavendish,  an  eccentric  millionaire 
recluse,  who  devoted  his  life  to  research, 
was  the  discoverer  of  the  H  and  the  O  in 
H2O.  In  fact  he  first  told  the  Royal  Society 
of  the  existence  of  hydrogen. 

He  found  what  water  was  by  making  it 
himself,  and  so  became  one  of  the  first  of 
the  synthetic  chemists. 

Cavendish  concluded  that  the  atmosphere 
contained  elements  then  unknown.  His 
conclusion  has  been  verified  by  the  dis- 
covery of  argon  and  other  gases. 

The  Research  Laboratories  of  the  General 
Electric  Company  have  found  a  use  for 
argon  in  developing  lamps  hundreds  of 
times  brighter  than  the  guttering  candles 
which  lighted  Cavendish's  laboratory. 


GENERAL  ELECTRIC 
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Harnessing 
Niagara  Falls 
for  the 
First  Time 


What  Engineering 
Owes  to  Faith 

THE  pioneer  harnessing  of  Niagara  Falls  in  1892, 
like  all  great  engineering  feats,  was  the  result  of 
the  co-operation  of  many  able  and  constructive 
minds.  There  were  no  "older  engineers"  on  this 
work,  with  younger  assistants,  as  is  now  common, 
because  there  were  no  "older"  engineers  then.  All  of 
them  were  young  men  in  a  young  business,  optimistic, 
enthusiastic  and  willing  to  take  long  chances. 

The  original  Niagara  installation  represented  prog- 
ress based  largely  on  faith  because  there  were  many 
features  of  construction  proposed  at  that  time  which 
Westinghouse  Engineers  refused  to  accept,  and  which 
time  has  shown  to  be  utterly  impracticable. 

Thus,  in  effecting  a  compromise,  the  three  funda- 
mental features  of  heating,  insulation  and  regulation 
of  the  25-cycle  machines  as  built,  were  vastly  different 
from  the  original  designs.  Time  verified  their  judg- 
ment, the  ten  original  generators  operating  success- 
fully for  more  than  a  quarter  of  a  century. 

Looking  back,  it  is  gratifying  that  those  young  men 
served  engineering  so  courageously,  because  truly  it 
was  an  undertaking  that  taxed  their  faith  to  the  limit. 


Westiiighouse 
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To  Help  You  to  Decide 


THE  manufacture  of  100,000,000 
blasting  caps  without  a  complaint, 
and  20,000,000  electric  blasting  caps 
with  only  one  valid  complaint  involving 
a  small  number,  is  the  present  record  of 
our  Port  Ewen  plant.  It  is  a  record  of 
which  we  are  not  ashamed,  and  which 
we  are  naturally  striving  to  maintain; 
but  after  all,  the  record  itself  is  not  the 
important  thing  to  our  customers. 

In  any  process  which  involves  the 
human  factor  largely,  as  does  the  manu' 
facture,  inspection,  and  testing  of  blast' 
ing  caps,  perfection  is  unattainable.  The 
nearness  to  which  it  can  be  approached 
depends  upon  the  skill  and  conscien' 
tiousness  of  the  workers;  and  upon  the 
vigilance  with  which  checks  are  ap' 
plied  by  persons,  themselves  liable  to 
error,  upon  the  performance  of  others 
subject  to  the  same  liability.  This  prac' 


tically  perfect  record  of  ours  for  a  cer' 
tain  period  should  interest  customers 
only  as  it  indicates  that  our  force  is  able 
and  careful,  and  that  our  supervising 
and  testing  are  accurate. 

When  a  manufacturer  can  say  this, 
it  is  difficult  truthfully  to  say  more.  It 
then  becomes  merely  a  question  of 
degree;  for  ability,  and  careftilness,  and 
accuracy  are  relative  terms.  We  wish 
it  were  possible  to  take  all  of  you  who 
use  blasting  caps  or  electric  blasting 
caps  through  our  plant  so  that  you 
might  decide  at  first  hand  how  far  we 
have  traveled  towards  the  impossible 
goal  of  pefection  in  manufacturing.  This 
is  not  practicable,  but  to  assist  you  to 
form  your  own  opinions  of  this,  in  sue 
ceeding  advertisements  we  shall  go  be 
hind  our  record  of  performance  and  dc' 
scribe  some  of  the  means  we  use  which 
made  the  record  possible. 


HERCULES  POWDER  COMPACT 


Allentown,  Pa. 
Binningbam,  Ala. 
Buffalo.  N.  Y. 
Chattanooga,  Tenn. 


Chicago,  III. 
Denver,  Colo. 
Ehiluth,  Minn. 
HazIetOQ,  E^. 


Huntington,  W.  Va. 

Joplin,  Mo. 

Los  Angeles,  Calif. 


Louis^'ille,  Ky. 
New  York  City 
Norristown,  Pa. 


Pittsburg,  Kan. 
Pittsburgh,  Pa. 
Pottsville.Pa. 
St.  Louis,  Mo. 


Salt  Lake  City,  Utah 
San  Francisco,  Calif. 
Wilkes-Barre.  Pa. 
Wilmingcon,  Del. 


CR.\NETILT  NOX-RETURN  STEAM  TRAP 


CRANETILT   STEAM    TRAPS  COST   LEAST 


If  vou  will  compare  steam  traps  not  by  the  sizes  of  their 
piping  connections  but  rather  by  their  capacities  to 
discharge  condensation,  you  will  find  that  the  prices  of 
Cranetilt  traps  are  as  low  as  any  other  dependable  trap. 

Per  year  of  service,  Cranetilt  traps  are  an  economy  be- 
cause of  their  great  durability.  They  cannot  be  classed 
as  "cheap"  steam  traps,  however.  The  accessibility 
of  their  vital  parts  and  their  high  efficiency  make 
them  the  most  satisfactory  traps  that  money  can  buy. 

Write  for  your  copy  of  "Condensation,"  Crane 
booklet  No.  1 64,  which  gives  you  many  useful  facts 
about  the  installation  and  care  of  steam  traps. 


^°'^DEN5^rtoN;i 


This  ^4-piigf  booklet  contains 
•va/uahie  information  about 
the  use  of  steam  traps.  Write 
Crane  Co.,  Chicago^for  a  copy. 


CRAN  E 

GENERAL  OFFICES:  CRANE  BUILDIKG.  836   S.   MICHIGAN  AVE..  CHICAGO 
CRANE     LIMITED.     386     BEAVER      HALL     SQUARE.     MONTREAL.     QUEBEC 

Branchei  and  Sales  Opicn  in   One  Hundred  and  Fcrly-fj-ve  C:::et 

national  Exfiib;:  Raomt:    Cnicago,  Nelv  York^  yicianlic  CUv,  San  Francitco  and  Mon:reai 

Worki:    CnicagOf  Bridgeport^  Birmingnam,  Chattanooga^  Trenton  and  JMontreat 

CRANE  EXPORT  CORPOR.XTION:    NEW  YORK.  SAN  FRANCISCO 

CRANE-BENNETT.  Ltd..  LONDON 

C!5  CRANE,  PARIS 


More  Load 
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ROLLER  BEARINGS 


Greater  simplicity  and  reduced 
weight  are  fundamentals  of  me- 
chanical refinement.  The  constant 
tendency  toward  simpler,  lighter 
machinery  of  all  kinds  is  accel- 
erated by  the  ever-increasing 
use  of  Timken  Tapered  Roller 
Bearings. 

Their  design  is  inherently  adapted 
for  Dual-Duty  —  the  carrying  of 
radial  loads  and  thrust  loads  and 
resultant  loads  simultaneously. 
By  taking  advantage  of  this  multi- 
ple ability  of  Timkens  the  designing 
engineer  avoids  much  more  com- 
plicated construction  otherwise 
needed  to  do  the  work.  With  Tim- 
kens  he  immediately  reduces  the 
number  of  parts  and  consequently 
he  eliminates  excess  weight. 


And  since  the  Timken  principle 
also  permits  greatest  load  to  be 
carried  per  unit  of  space  required, 
Timken  mountings  are  most  com- 
pact, so  that  housings  are  smaller. 

When  any  one  housing  or  unit  may 
be  made  smaller  and  lighter,  all 
related  parts  in  turn  may  be  sim- 
ilarly refined.  Thus  Timkens,  in 
themselves  a  refinement,  favorably 
influence  the  entire  mechanism  in 
which  they  are  used. 

And  Timken  influence  in  bettering 
a  machine  never  ceases,  because 
when  that  wear  which  eventually 
must  follow  motion  does  come,  its 
deteriorating  effects  need  not  be 
tolerated  in  Timken-equipped 
mechanisms.  Timkens  can  be  ad- 
justed to  function  as  when  new. 


The  Timken  Roller  Bearing  Co 

CANTON, OHIO 


©  1923,  By  The  T  R  B  Co,  Canton,  O 
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